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has Full Jeweled 


Power* 


It's one of many big engineering 


MERCURY that sets MERCURY 
apart from ordinary outboards 
Full Jeweled Power means ball and 
roller bearing construction that 
gives all vital moving parts of 
the engine an anti-friction ride. 


‘To you it means easier starts, 
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Save Hundreds sf Dollard with the Aid of the New 
WISE HOME FURNITURE BUILDER 


Plans, Instruc- 
sand Material Lists, All in One Amar 


Much More. .» at Savings 


ys 
OUTDOORS, too—glorify your home 
imartness and comforting) SAVE 
Of dollars, ‘with the aid of the brand. 
WISE HOME FURNITURE BUILDER! 
ve as much as $80.00 on, wall and shelf cab: "4 
ve ‘of more on a new “breakiast i m 
$100.00 ons builtin wardrobe oie 
easy "820.00 Bill on a handsome 
“save” $10.00 on beautiful modern 


‘proud to entertain! 


These 60 Plans Might Cost You 
Up to $40.00—You Save More Than 90%! 


page Handbook you complete 
an for constructing 60 different fur, 


MATERIAL LISTS AND SPECIAL POINTERS—INCLUDING CRAFTSMEN'S 
mps—and § SECRETS OF BEAUTIFUL FINISHES—USE OF TOOLS! 
that rival Hore’s @ More Hint of the Fine Furniture Pleces You Can Make: 


these, or about $40.00 for all 
jutwe bring them to you within 
leavers of one. miracle book for 
lny fraction of that price! 
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P Mail This FREE-Trial Coupon! 
WM. H, WISE & CO., INC. 
50 W. 47th St., New York 19, N. Y. 
Please send me, for week's FREE trial, THE 
WISE HOME FURNITURE BUILDER. After full 
feturn book and owe nothing: or keep 
1e'Sna remit the amazingly low price of oaly $1.95, 
plus postage 
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Mail Coupon for Week’s FREE Trial! 


ove for yourself that THE WISE HOME FURNITURE BUILDER 
‘save you hundreds of dollars and help you beautify your home! 
ply mail the coupon for a week's FREE trial! If not delighted after 
ys, return the book and owe nothing. If you keep it, pay amazingly 
price of only $1.95, plus a few cents postage. But act fast! Mail the 
jon now, before this limited first edition is exhausted! 
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NOW! 


BR/GG5 SMOKES 
3 WAYS BETTER 


7. stays lighted longer... by 19% 
2. Cleaner burning... by 16.4% 


3. Less tor... by 21.6% 
So today... 


Pat this 


*Yes, our new process makes Briggs better 
by actual test! Better even than the swell- 
smoking Briggs that proved so fine and 
friendly in your pipe before. And remember 
this: when tobacco burns steady, free and 
clean, that’s when you enjoy all the good- 
ness of Briggs’ fine tobacco, aged and mel- 
lowed in oaken casks. Today—try 3-ways- 
better Briggs! 

Aito available in Canada 
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pened. The man’ 


Well, that story begins in Scotland...” 


661 was an apprentice lad in a big machine 
shop. Just one among many. But I was 
ambitious and I was studying with I.C.S. 
Well, one day the shop started buzzing . . . 
the Superintendent had come in! | should 
explain that this was very unusual. To even 

x an expert machinist, the Superintendent 

was as distant as the Deity. But I saw him 
walk in, with his derby hat and high collar 
and cravat, And as he came he asked, 

h ‘Where is Tom McDermott?’ Well, that 

was me. And he walked right up to me and 

said, ‘Are you the lad who's studying with 
the I.C.S.?” I just nodded — for I couldn't 
ae say a word. Then he laid his hand on my 
shoulder and said, ‘Lad, stay with it... 

for if you do I prophesy that some day you 
will be Superintendent!” Well, today here 
in America I am Superintendent of a big 

‘& machine shop . . . and maybe that story will 

give you some idea of how I feel about it.” 
In the files of I.C.S., stories like this are 

z fairly common, Some day your story may 

be there. If you start today by filling out 

Ss: the coupon. 
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«eeMEANS A BETTER U. S. ARMY 


Your United States Army is the best 
technically and mechanically equipped 
Army in the world. To keep this equip- 
ment in top operating condition, your 
Army trains thousands of soldiers in the 
operation, repair and maintenance of 
the very modern types of equipment 
now serving the Army. 

‘The men pictured below have been 
trained by the Army in the repair of 
battery commander telescopes essential 
to the effectiveness of the Artillery. 
Technically skilled men . , . trained to 


do an important job . . . trained while 
serving in the U. S, Army. 

You can apply for Army technical 
training . . . after finishing basic train- 
ing... and, if you qualify for the quota 
of the school you choose, learn with the 
best. Today’s Army is a man’s Army 
«+ and there is a place in it for you. 


Get the details about U. S. 


U. S. ARMY 


THE MARK OF A MAN! 


This is the mark of @ man... the uniform cap of the U.S. 
Army. The man whe wears it has come up to the mark, has 
proved his ability to be a soldier. 
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TE 22 tt 2 beve's something that will in- 
terest you. 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

‘Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $4,000 to 
$10,000? 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers, He has standing! 

Do you feel that such things aren't for vou? Well, 
don’t be too sure. Very possibly they can bet 

‘Why not, like so many before you, investigate 
LaSalle's modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all 

‘That's the training you follow in 
principle under the LaSalle Problem 
Method. 


Other LaSalle |] 


Opportunities 
417 S. Dearborn St. 


ancy, the. 
Nene a a 
Address... 

City, Zone & State 


LASALLE EXTENSION UNIVERSITY 
A CORRESPONDENCE INSTITUTION * 
capes : 


I want to be an accountant. Send me, without obligation, “Account. 
that Pays" ~also “Tea Years Promotion in Ove.” 


‘You cover accountancy from the basic Principles right 
vn through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C. P. A. Training and prepare 
for the C. P. A. examinations, 

‘As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance. 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

‘Will recognition come? The only answer, 
know, is that success does come to the man who is really 
trained. It's possible your employers will notice your 
improvement in a very few weeks or months. Indced, 
many LaSalle graduates have paid for their training— 

ith increased earnings—befece they have completed 
For accountants, who are trained in organization 
and management, are the executives of the future, 

Write For This Free Book 

For your own good, don't put off investigation of all 
the facts. Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study. We'll also include “Ten 
Years’ Promotion in One”—a book which has 
helped many men. Send us the 
coupon now. 


LASALLE EXTENSION 
CHICAGO 5, ILL. 


as you 


Chicoge 5, Ill. 
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DOES THE SECRET of life belong to 
Divinity alone? 

‘Will Nature's last frontier give way to 
man’s inquiring mind? Can man become a 
creator, peopling the world with creatures of 
his own fancy? Was the ancient sage right, 
who said: “To the Gods the Soul belongs, but 
to man will belong the power of Life”? Will 
the future know a superior, Godlike race of 
humans—each a genius and each the master- 
fal creation of an unerring formula—or will 
Soulless beings, shorn of the feelings which 
have bound mortals together in understand- 
ing, dominate the earth? 

For centuries, man has dared to invade 
realms which theology has declared sacred, 
He has revealed the secret of organic func- 
tions and measured the forces of mind— 
now, breathlessly, he tears at the veil which 
conceals the nature of life itself. Will this 
be his crowning achievement—or his utter 
annihilation? 

It is one of the greatest controversies of 
the day. Orthodox religion pronounces it a 
diabolical experiment—some schools of 
science declare it possible and justifiable. 


in 
Will Man Create Life ? 


This Free Book 


‘You will find an answer to the creation of 
life in the ageless teachings of The Rosicru- 
cians! From the archives of this ancient but 
active fraternal organization, you may obtain 
a free book telling of The Rosicrucians—their 
age-old observances and modern activities! 

‘ou may learn of many experiments and 
how to use them for your own development 
and the progress of your loved ones. If si 
cere, you may be one of the few to share this 
astounding information. Send for your 
FREE COPY of the book, The Mastery of Life. 
Address: Scribe Y.V.Y. 

-——= USE THIS COUPON TODAY!-——— 
Address: Scribe Y.V.Y. 
‘The Rosicrucians, San Jose, Calif. 

1 am sincerely interested in learaing the new, 
strange facts taught by The Rosicrucians, Please 
send my copy of the book, The Mastery of Life. 
Nam 


Address. 
‘The Rosicrucians are NOT a religious 
Organization. 


Tbe ROSICRUCIANS 


SAN JOSE . (AMORC) 
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évery AUTO 


‘A motor vehicle is a machine of many ports, each part designed 
AD coraiucted for ty own special function. 

Air goed mechanics, ke goed doctors, should know the working 
thecly and operation of each part and understand what covses 
rovkle ond how ko recedy. Tt 


LET AUDELS AUTO GUIDE SOLVE 
YOUR PROBLEMS 


Every auto mechanic, helper, serviceman and operator can use 
0 copy of AUDELS AUTOMOBILE GUIDE, The information it 
giver saves time, money and worry. Highly indorsed by all users. 
Ft presents the whole subject of auto mechanics from A to Z in plain 
language and simple terms 

This Big Practical Book gives full information with working dio- 
grams covering the principles, construction, ignition, service ond 
Fepair of modern cars, trucks and buses. 

‘A complote Guide of 1800 pages, with over 1500 illustrations 
showing inside views of the working ports, with instructions for 
Service jobs. Diesel engines, Fluid and Hydra-matic drives fully explained. 


IT PAYS TO KNOW HOW TO 


How to fit pistons—How to locate engine knocks—How to fit con- 
necting rod bearings—How to service main bearings—How to re- 
condition valves—How to time valves—How to adjust fan belts—How 
40 adjust carburetors & chokes—How to rebuild a clutch—How to 
transmissions—How to service braker—How to ad- 
just steering How to cope with ignition troubles—How to serv 
Ice distributors—How to time ignition—How to “tune up" an engine. 


INFORMATION IN A HANDY FORM 


T INTERESTING CHAPTERS—Reod this partial list of subjects 
‘on which practical information is fully given for quick reference 
under the headings at shown below. Ready Reference Index. 


x, Systoms—Fuel Fees 
rburetor 


A Ready 
Reference 


Axtes—Rear and Front Su 
ension—Running Gea 
rakes—Wheel. Alignment 
‘Actlon—Steering Ge 
ree-—Lubricants and Lu- 


7 DAYS’ FREE TRIAL 


TO GET THIS ASSISTANCE 
FOR YOURSELF SIMPLY 


Eouron Tooay. 
COMPLETE 
PAY | A 
ONLY I Mo. 


fe 


AUDELS 


MECHANIC 
Ws fants to Know 


oe — —-CUT HERE~——— Ou 


AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 Si 
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Shavers Pick New''Gold Pack” | 
SCHICK INJECTOR 
BLADES 5101" 


Over All Others 
Including Our Own Old Blades! 


WORLD'S ONLY RAZOR THAT MAKES SUCH 
AMAZING RESULTS POSSIBLE 


‘Only NEW 1951 SCHICK 
INJECTOR BLADES are ground 
to fit your injector razor perfectly! 

‘New surgical steel! Scalpel-sharp! So we guarantee 
this: EITHER YOU GET THE FINEST SHAVES OF 
‘YOUR LIFE—OR YOUR MONEY BACK, QUICK! 


“HERE'S THE FULL SCORE! 
important to 


Men in 10 cites—nationwi 


bso ‘oone ‘of ie men hou prefetenca: OF hes, 
‘oles were in the rats shown above, 


©1951 Evershorp Inc., 390 Fifth Ave., N.C. 


SCHICK INJECTOR RAZOR BLADES 


World's Only Razor with Automatic Blade Changer 
IQ Porutar science 


framing square. 


Letters 


Reader Adds Own Tools 


id 


ir: 
I wonder if any home handyman agrees 
with the Government experts’ list of the 36 
basic tools a householder should have as 
given in your January 1951 number. 

It seems to me that the most serious 
omissions were: 

1. Hand drill and drills 

2. Vise 

3. Faucet seat dresser 

4. Try square 

To keep the list at 36, four of the follow- 
ing could be omitted, which although some- 
times useful, are not used enough to make 
them considered basic: drawknife, gimlet, 
glass cutter, framing square, bucket, wash 
tub, funnel. 

1. I use my hand drill more than any 
other tool except hammer, screwdriver, and 
pliers. The single gimlet listed is no feasible 
substitute. 

2. A vise is surely a basic tool. If a bench 
vise is not convenient, a small vise that can 
be clamped to table or chair will serve most 
purposes. 

8. Many faucets that need new washers 
have their seats roughened or nicked and 
unless smoothed will soon ruin the wash- 
er. Although seat dressers with several cut- 
ters can be purchased, many plumbers prefer 
to make their own out of a round emery 
sharpener for carving knives. They say they 
work better than the boughten kind. I have 
both kinds and use the cutter first and then 
the emery. To make the dresser, break the 
emery away from the center of the knife 
sharpener and cut the exposed center wire. 
This makes two dressers of different size 
which can be rotated by the hand drill. 

4. A try square is more often used than a 


H. M. Mortey 
Hollywood, Cal. 


Rear-Door Lock 
Sir: 

I'm sure you will find our American car 
designers are as concerned about our chil- 
dren’s safety as are the British. We don’t 
need to copy the rear-door safety device of 


1 Will Show You How fo 


LEARN RADIO-TELEVISION 


SERVICING OR COMMUNICATIONS 
(\ by Practicing in Spare Time 


YOU PRACTICE RADIO YOU PRACTICE RADIO 


SERVICING oy COMMUNICATIONS ; 


: 1 Will Train You at Home 
al with MANY KITS OF PARTS | SEND 


ight Many Soon Mabe 18 A Week Esra in Spare Time 


A TESTED WAY TO BETTER 
PAY...MAIL COUPON NOW #4=is 


SELF-CONTROL STARTS HERE 


won 


and to restore 
CAR PERFORMANCE 


OIL-CONTROL STARTS HERE 


To stop oil-pumping, replace worn engine 
connecting rod bearings 


A rubber band and a wad of paper can start real 
trouble—and so can worn engine bearings! Worn 
connecting rod and main bearings 
in your car engine mean disap- w 

ing performance —sluggish 
pick-up in traffic. .. lack of power 
on the road. Worn engine bearings 
cause oil pumping! You can't ex- = 
pect new piston rings to correct 
oil pumping when it starts at the 
bearings. Give new rings a chance 
to do their own job—replace worn 
engine bearings, too. Ask for gen- 
uine Federal-Mogul bearings — 
your mechanic knows they're en- 
gineered for the job of oil control! 


FEDERAL-MOGUL SERVICE 


(Division of Federal-Megu! Corporation) 
DETROIT 13, MICHIGAN 


‘CONTROL OIL-PUMPING 
WHERE IT STARTS—REPLACE WITH \ 


FEDERAL- MOGUL / 
exe eee 
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the Jaguar—we have had it for some time. 

For example: To quote from the Chevro- 
let Shop Manual, “On the rear doors of 
sedans the door lock incorporates a means of 
shifting the remote-control link lever to pro- 
vide free-wheeling or positive action on the 
remote control handles at the option of the 
owner.” 

Rosert E. WILensky 

Savannah, Ga. 


Yes, but the change takes tools, time, and 
patience and, once made, is more or less 
permanent. You can’t change quickly and 
easily from one to the other the way you can 
with the Jaguar's push-button arrangement. 


TV Chimney Sweeps? 
Sir: 

In “The Best Ways to Mount TV Anten- 
nas” (Jan. ’51, p. 169) you “Chimneys 
are convenient things to put antennas on.” 
It's been my experience that the smoke and 
soot from a chimney collects on the antenna 
in the form of carbon. Carbon acts as a re- 
sistance on both the antenna and its con- 
nections and weakens reception. . . . 

Merce W. Wynn 


Pittsfield, Mass. 


Moisture and other chemicals in the air 
cause corrosion that worries TV installers 
even more. However, Mr. Wynn is correct 
in stating that soot is a problem. Carl Quirk, 
technical chief of Du Mont’s Teleset Service 
division reports: 

“Certain precautions should be observed 
in making chimney installations, particularly 
in weak-signal areas. If soot and grime are 
deposited at the point where the transmis- 
sion line joins the antenna, it is possible that 
signal strength may be reduced because of 
poor electrical contact. This can be pre- 
vented by coating the contacts with a 
rubber-base sealer. Wherever possible the 
contact strip should be turned so it is not 
directly over the chimney opening. 

“It's also a good idea to clean the contacts 
in the spring.” 


Oversize Bore 


Sir: 

On page 196 of the February issue, the il- 
lustration on the engine number that is fol- 
lowed by a dash to indicate .010” oversize 
cylinders and pistons appears to me to be a 


THESE MEN ARE GETTING PRACTICAL TRAINING 


“ELECTRICITY 


A.C, and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


TELEVISION SETS 
RADIO RECEIVERS 
FM. 


(Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS 
PUBLIC ADDRESS Systems 


ELECTRICITY—RADIO—TI N—VITAL 


i ions moray igus? then as aang Mail Coupon for 

drafted—Vital job in industry if not. BIG FREE BOOK! 
FINANCE PLAN §).cicipian for mea otorattase, 

I cana saunas tesa bocrecees show pon Bop. tins ea 2 FMRC TRICAL 

do typical jobs yourself. We don’t teach by mail. wulina S¢., Chicago 12, Il, Dept 51-734 


GLIP_ COUPON NOW for bie new iurtrated 

ye book. Check whether interested in 
ELECTRICITY or TELEVISION: RADIO or 
both, No obligation; no salesman wil call. Get 
‘vital facts now! 


:OOKE, Pres 
ELECTRICAL & TELE- \ 

COYN VISION-RADIO SCHOOL \ 
‘Aninsttution not for Profit. 


[oie seen teem acento peut cae 
Set NG Se et en ond laa 
Se ineads 


O ELECTRICITY 1D TELEVISION-RADIO 
NAME. 


ADDRESS. 


jor 
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ANOTHER FIRST... 
FOR RENAULT '51 


Renault deluxe stock sedan captures first 
place in International Grand Prix. 


Motorists the world over, know the gruelling haz- 
ards of the International Grand Prix held annually 
over a closed course including every type of road, at 
Le Mans, France. Driving continuously for 24 hours, 
two non-professionals brought the Renault 51 de-luxe 
four passenger stock sedan first across the finish 
to achieve a magnificent victory in the 1100 C. C. 
class, 

‘This new Renault '51 is the only foreign car built 
especially for American roads, Before it was placed 
in production in Europe's largest automotive works, 
 Rillancourt, France, it was tested and re-tested by 
crews of engineers over every kind of American road 
ind at every temperature from M 
to Imperial Valley's 120° above 2e 

With the engine in the rear (where it should be) 
this newest Renault travels 45-50 miles to the gallon. 
Only two quarts of oil fills the crankcase, Roll-down 
windows and improved wind deflectors provide ample 
no-draft ventilation. Its carburetor has been im- 
proved. Monocoque welded steel body construction 
provides greater safety and eliminates squeaks and 
rattles, while independent four wheel springing makes 
even the longest drive a pleasure. 

Get behind the wheel of the new Renault ’51 sedan 
and you will soon see why it won the International 
Grand Prix! An authorized Renault dealer near you 
— with factory service and ample spare parts. . . is 
waiting to give you the ride of your life in the 
Renault "51! 


It’s Smart...Its Thrifty...l¢s French! 


4 door-Sedan Only $1195 delivered at eight ports 
of entry including duty & federal excise tax 


RENAULT 


RENAULT SELLING BRANCH Inc. 
270 Park Avenue New York 17, N. Y. 
Service—239 West 66th Street. Tel. Trafalgar 7-4500 
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Buick. Whether or not this isso, I think you 
will find the practice limited to very few 
motor manufacturers, both as to the uniform 
.010” oversize and as to the dash. 

Lee F. BERNHARDT 
Fort Wayne, Ind. 


The practice of finishing bores oversize 
is widespread throughout the auto industry, 
but you're right in that the amount and 
method of marking may vary with different 
manufacturers. The car PS pictured was a 
Buick. 


Sounds Fishy, but True 
Sir: 

In the February issue of Poputan SclENCE 
(p. 170) you offered the suggestion of float- 
ing a board on the water in an aquarium to 
keep from disturbing the plants when new 
water is added. We feel there is an oversight 
made in your article. The board should be 
well cured in water for at least three months 
before using. New wood is definitely poison 
to tropical fish. Wood may be artificially 
cured in a few days by slaking a large piece 
of lime in water and soaking the board in it 
for five days. Rinse well and the board is 
ready for use. 


‘Tranert’s AQUARIUM 
Columbus, Ohio 


Uncured wood might prove harmful if left 
in the tank for a long time, but if removed 
immediately after filling could not possibly 
hurt the fish. Plywood, however, should 
definitely not be used. 


Reader Saves Money 
Sir: 

May I compliment you on your book? 1 
recently saved $10 erecting my television 
aerial through your instructions [“The Best 
Ways to Mount TV Antennas,” PS, Jan. ’51, 
p. 169). 

Evener J. WaTana 
Linden, N. J. 


Next month PS will tell you how to build 
@ television booster. 


Car Used, So Is Advice 
Sir: 


Tam a regular reader of Porutar SciENCE 
because it gives me many helpful ideas. The 


il 


INVENTORS 


Lam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
12-E DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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+..with these 
Wizards with Wood 
Mending something that needs gluing? Making some- 
thing that needs finishing? If it's made of wood, ask 
for Firzite, and Weldwood Glue at hardware, 
paint and lumber dealers—or mail coupon for leaflets. 


Glue That's Stronger than Wood 
To make things or fix things, use Weld- 


wont wood Glue for all wood-to-wood bonds, 
Biba | Makes joins stronger than the wood 
4] itself. Mixes easily with water. Stain- 


free, rot-proo! hly water-resistant! 


WELDWOOD® 


PLASTIC RESIN GLUE 


A MUST for Finishing Fi lywood 


Tame that wild grain with FIRZITE. 

Virtually prevents grain raise or check- 

GHY4MI) ing... readies the surface satin-smooth 
for paint, 

ZZ pickled, or tinted effects on soft or hard 

woods, use White Firzite). 


FIRZITE® 


Newer than Shellac or Varnish 

For “natural wood” finishes on furni- 
ture, panelling or woodwork, there's 
nothing like Satinlac. Brings out natu- 
ral grain and color beauty of any 
lywood or solid wood. Avoids that 
uilt-up” look; will not turn yellow or 
darken with age. “Water-clear,” easy to 
brush or spray, dries ready for next coat 


in 2 or 3 hours. SATINLAC’ 


a oan oe oe ee one oo a 
wood Corporation, 
1. 253, 55 West 44th St, New Yor 
Send me free leaflets on Weldwood Glue, Firzite 
‘ond Sotinlac. 


SATINLAC | 


ee 


Pints, Quarts, 
Gallons 


IG Porutae science 


in or enamel. (For blond, | 


main reason why I am sending you this letter 
is to ask you to reprint a very helpful sug- 
gestion which you printed in your April 
edition in 1950. It was, “How to Buy a 
Used Car,” and it was the most important 
thing in buying my secondhand car. With 
your advice I got my money's worth dollar 
for dollar, instead of a lemon. 

Right now many of my friends are asking 
me for the magazine but I lost it somewhere, 
so if you would be kind enough to reprint it, 
my friends will be overjoyed. 

R. C. Jackson 


Trenton, N. J. 


The article is available at most libraries, 
or a copy of the issue in which it was pub- 
lished can be obtained from the Popular 
Science Circulation Department. 


A Warning on Sodium Valves 


Sir: 

Your February 1951 issue contains an 
article titled “Homemade Tools from Old 
Auto Valves” (page 193). 

Under “Hole Saw” the author suggests 
using a valve from an airplane or boat. If 
someone were to get a valve from an air- 
plane engine, he might get a sodium-filled 
exhaust valve, and according to instructions 
I received while in our Army Air Force dur- 
ing the last war, cutting into these valves is 
extremely hazardous, due to the sodium con- 
tained in them. 


Ws. Hatriep 


Jersey City, N. 


PS should have cautioned readers against 
cutting into sodium-cooled valves, which are 
widely used in aircraft engines, and to a 
lesser but increasing extent in large truck 
engines. Such valves, usually identifiable by 
an “S” stamped on the top, contain pure 
sodium that ignites on contact with air. The 
stem should not be sawed, and cracked 
sodium valves should be buried for safety. 


Keeps Tabs on PS 


Sir: 

On each issue of my Porutan ScrENcE, 
I paste a tab on which I note articles I might 
want to refer to later . . . You'd be surprised 
how often I refer to these tabs for certain 
information. 

Sam E. PATTERSON 

Norfolk, Va. 


IINWIEN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record'’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS © COPYRIGHTS ¢* PATENTS 
142-$ VICTOR BUILDING, WASHINGTON 1, D.C. 
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How to paint a room 
in Wa the time— 


WITH 


spies SATIN 


THE WONDER PAINT 


| You can apply it in half the time 
with brush or roller. Dries in 20 
minutes to a gorgeous satin finish, 


Shows no laps or brushmarks 
+ Washes perfectly, over and o 
+ Has no offensive odor 

+ New deep colors, ready-mixed 


The secret ofthis amazing paint i 


H 
t 
| & Covers most surfaces 
1 
t 
' 
' 
i) 
H 


1 Son formula. The rubber film forms 
a tight, durable surface that dirt 
cannot penetrate. See your Glidden 
dealer today. 


Send for 
decorating 
kit today 


Please send me your decorating kit. I enclose 10 
cents (coin). 

Tell me where I can buy Spred SATIN. 

Name 


Address. 


Stucco Spraying Can 
Be Your Opportunity 


You can build a profitable, lifetime 
business with Colorcrete, Large wait- 
ing market. Work is easy and inter- 


esting. Moderate investment; high 
return. Large waiting market. Full 
inscructions and liberal co-operation, 


Sprayed-On Beauty 


Colorcrete is modern beauty treat- 
ment for masonry surfaces—exterior and interior. 
Fuses ro concrete, stucco, etc. Applied by air pressure. 
Range of many smart colors. Proven by 20 years of use 
on all kinds of buildings. 


Write or wire for J 
Opportunity \ 
Book. 


COLORCRETE 


SE OF Pa 


Sst Ssivtnotrisa ke 
12 "phonograph Tecord Inducing 
a ne peti 
rsa Bp a Wa, 


A FASCINATING, MONEY-MAKING 


art career 
can be yours | 


AMERICA’S 12 MOST FAMOUS 
ARTISTS SHOW YOU HOW! 


City 
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NOW. . . GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


ATEDEVISION 


\ RADIO-ELECTRONICS 


eT HOME! 


a) Use REAL commercial-type equip- 
ment to get practical experience 


Here's the 
Ss. | REAL THING! 
SET UP YOUR OWN 
OME LABORATORY 
TN oscitoscone 
i RF Signal 
Generator 


MILITARY 


act Now! MAIL courpoNn TODAY! 


INC, Dept. PS-5-H 


HOME . : tance ltein 


Radio-Electronics 


MOVIES his thrilling field. 


De FOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 
PO LL <«_ = 
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CHANGE OVER TO 


PENNZOIL 


Thigh ile MMU VAN O1 


DY 
counn Your's y 


Spo Pare Fenny 


rennzon | 

motor on \ 
AND 

Luaricants 


AT BETTER DEALE 
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———mems SPEED c POWER 
seep HANDBOOK for all cars 


30 DAY FREE TRIAL 


High Power 
BINOCULARS 


‘Arobivectara 
Radio. Str 
frigeration. Al 
Coureae tet 


NEW 1951 CATALOG 
MODEL AIRPLANE ENGINES + GLOW 
PLUGS © MARINE ENGINES + FUELS 
MODEL RACERS + ACCESSORIES 

(CUT OUT AND MAIL TODAY—=————— 4 


[rene HUSH_—__epie ofthe NEW 1951 OLN Ctaag ot 15 ech | 
Hie chsh tam ondning in urog osnnt ehedog 
Lond moiting, 1 
Hews 


V adaron 


Learn 


'ySHOP METHOD HOME TRAINING 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities. 


NATIONAL 
SCHOOLS TO You! 


GOOD JOBS AWAIT THE TRAINED 


RADIO TECHNICIAN 


Deeded In the, great modern Radio, Television and 
Eieedronics industry! tained technicians are in constant 
and demand at excellent payin Broadcasting 
h Laboratories 
Service, ete, Nationsi Schoois: Master’ Shop 
; ‘course, with newiy added Iesons and 
fctulbment can train you in Your spare sme, right tm your 
Sm home, for we’ xelting oppartunities, Gur, 
far peen proved Sy" the remarkable success of National 
Sthoolsirdined men all over the world: 


You Learn by Building Equipment with 


Standard Radio Parts We Send Y« 


Your Nala ete Caves inten ft eye 
Xe, Natoma tet Gewes J, tt ew ae 
Wee MaRE Silden Spee 
iaigsce kau ciarea ite ag ate 
Sete eter ae nae ae 
pot ea 
Sarwar aa tes 
Soa 
Tera ees wan coe ta 
Ena Segarra be 
Glnmtecmait cod sce 
Sse nares 
eerie 


4 

° 

Now! NEW PROFESSIONAL MULTITESTER 
INCLUDED 

‘This versatile instrument is 


= eriabig, and complete with test 
‘Sumy ‘operate, 


GET THE DETAILS SSENDITHE COUPON mm: © Check here if veteran of Wor 


Lessons ond 
Instruction Material Are Up-to-date, Practical, Interesting 


National Schools Master Shop Method Home ees 
ou basic and advanced instruction in all Phases of 
felevision and Electronics. Each lesson is made easy 

Understand ‘by numerous illustrations and, diagrams. 
instruction material has been developed and tes 
‘own shops and laboratories, under the supervision of out 
Swn engineers and instructors. A free sample lesson is 
‘yours upon request—use the coupon below. 


TELEVISION TRAINING A complete series 
of up-to- 
the-minute Television lemons is‘an integral part of your 
[Here are just a few of the interest 
sng facts you learn with the 
FREE SAMPLE LESSON. 
1. How radio receivers operate. 
2 How the antenna circuit is con- 


viston “ repalri 
servicing and.con- 
struction. 


structed. 1 f 
3. Converting signal currents into | | APPROVED 
‘sound. | FOR 
| & Hew then transformer handles VETERANS 
‘tuning cireult functions, snate ied 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA EST. 1905 


Ea) 


‘MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


Notionel Schools, Dept. 5-P5 
44000 "South Figuersa. Sires! 
Lor Angeles 37, Colifornia 
Mail me FREE the book “Your 
vision” and the sample lesson of 
stand no salesman will eall on mi 


(Mail in envelope or 
poste on penny pes 


ture In Radlo-Tele- 
your course, L under- 
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INVENTORS 


I f you consider your invention to 
be something of importance — if | 
you have invented any new and 
useful art, machine, manufacture 
or composition of matter or im- 
provement thereof — you are 
advised to protect your invention 
by applying for a U. S. patent. 
This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara- 
tion and prosecution of your 
patent application. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to you in making your disclosure to us 
for search purposes. 

You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 

Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention. 

We then make this search and prepare 
a report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 
invention. 


EVANS 2. Co. Wahine I. Sane 
usa) innclon Bunt we LaaeoteN <IBL 
Nene convicuys 


“ 


= We shall be glad to send you promptly 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors”, which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 640-E 

\. Merlin Building, Washington 6, D. C. 


A 
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GIANT BALLOONS 


U. S. Govt, Surplus Genuine 


Pride of The Jet Jockeys 
U.S.AF. STYLE BLUE LENS, 
ZOOM GLASSES 


Quality sunglosses, ground & 
polished for. perfection 


Postage paid on prepaid 


Esta WAR ASSETS DIV 
‘Angeles 26, C. 


EE 
CATALOGUE 


ri 
‘SCREEX-PRINT COMPANY, Dept. 15 
Ss. Los Raga St Lex Rages 18, at. 


LEARN TELEVISION 
RADIO-ELECTRONICS 


Learn in your home. Then earn BIG PAY and 
SECURITY. Tremendous growth hax made 
more jobs than there are trained ment ROW 
ie'the time to get into this essential NEW. 
RICH field of OPPORTUNITY. FREE place: 
Rwut service SEND FOR FREE, BIG ILLUS- 
TRATED CATALOG. 

MAIL TODAY === 


CENTRAL RADIO. & TELEVISION SCHOOLS 
Dept. C-5, 1644 Wyandotte, Kansas City, Mo. 


ARTHUR GODFREY SAYS 


‘I.C.S. made the impossible—easy!” 


You've often heard Arthur Godfrey, famed 
“Huck Finn of Radio,” now winning new renown 
with his coast-to-coast “Talent Scouts” and other 
CBS programs. But this is the first time you've 
heard the star on the subject of I.C.S.: 


“I had to quit high school before the end of 
cond year. Later in life, at the U. S. 


als and fractions 
through trigonometry, in the first six weeks or 
be dropped from the course. So I took an 
1.C.S. Course and finished at the head of the 
class! 1.C.S. made the impossible—easy!” 


As usual, the former Navy radio operator and 
present Lt. Commander in the U. S. Naval Reserve 
knows what he's talking about. As an I.C.S. grad- 
uate, Mr. Godfrey is in the best of all positions to 
tell you about the educational system that’s served 
so long as talent scout for American industry. 
Study his statement. Then mark your interest on 
the coupon and mail it today for full information 
on what 1.0.8. can do for you! 


BOX 7678-M. SCRANTON 9, PENNA. 
Without cot of obligation olaana and ma hl partcvtars abot the courte BUF have tare Xs 


iss oss 
Sma bn a 
ines sees | ieee 
St BFE ay suse SE 


Sie Fine cy cou 
Fine sy 
Besmanne 8 


os () Rat Bux, Manageme 
5 Commenter Engineering iD Seer 
G fies tome 


Staroeaphy 
Brower has Cock Steam Ens. 6 Hae Maneement 
ae. ee ome hase, 
oy tte ekg Hour AM Pm. 
rset Potion moore by. 
Length of Service in Traine wder Gi. Bl approved fr Worl Wa I Veurana Spal alton rats fo member of he Armed Frcs 

Woes War I nai eins sed coupon tInanationlCarsponcece Schools Canaan, Ld, Montes, Canad 
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$588 BUYS THE 
ELECTRIC SHAVER 


THAT CONVINCED BARBERS 


COSTS LESS YET DOES MORE! 


Take the word of leading barbers— 
WhiskER'S new thin (.002”) clipper 
blade cuts 1 to 7 day beards (even 
those other shavers will not touch) 
clean and close. Operates quietly on 
110 v., 60 cycle AC; no TV or 
z 
kes per minute! Women like 
WAiskER for safely removing super- 
fluous hair on legs and under arms. 
your Barber or Dealer. 
ECTRO TOOL CORPORATION 
DEPT. 531-6 RACINE. WISCONSIN 
USE THIS COUPON TO ORDER 
ELECTRO TOOL CORP, 
ClEnct, find $15.95 (check, ore 
WhiskER pontpoia 


DlEncl. find $5. Send WhiskER C.0.D. Ill poy 
postman be 


City 
ee oo 


PLASTICS = 


Tingunge and pte 
START A PLASTICS BUSINESS OF YOUR 
‘GW We cake ndunry hold such promise ft 


INING SERVICE 
PORTLAND 13, OREGON 


(Dept. 28) 
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easy-to-follow 
PROJECT 
SHEETS 


of Rogers famous Tiguid 
Sah give: plus a complet 


SPARTAN ‘SCHOOL of RADIO-ELECTRONICS 
MUNICIPAL AIRPORT @ TULSA, OKLAHOMA 


OR 
TULL OF PICTUR 


r High School 


Many Finish in 2 Years 
No classes. No time wasted going to and from school, 
Progress as fast as your time and abilities permit. 
tandard H. S\texts supplied, Thousands enroll each 
this 53-year-old school, Send for FREE de- 
booklet 


AMERICAN SCHOOL, Dept. H-5: 
Drexel at 58th St., Chicago 3 
Without obligation, please send FREE descriptive 
booklet. 


Name. 
Address. 
Leow 


You are in demand 
if you can draw sg 


Make money with your brush and (4 

pen! If you like to draw, sketch, or 3 ° 
paint, take the Free Talent Test. *, Vf 
No fee. No obligation. Mail this G4 


coupon TODAY! 


ART INSTRUCTION, INC., Dept. 5141 
500 S. 4th St., Minneapolis 15, Minnesota 
Please send me your FREE Talent Test. 
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You | | 
can | 
acquire, —— | —— 
NIGHTS AT HOME! 
LA\ LL.B. DEGREE 
LaSalle’s famous Law Lit d as refer- 
offices — 


Law  sur- 
ne, for busi 


nes, compiled by 
cover the whole 


plified manner. 
‘You advance rapidly with this great library, 
plus special lect ished. We guide you 
p-by-step with personalized Problem Meth~ 
od of instruc ‘you learn by doing—han- 
not by memorizing rules, 

E 4s-p: 

ining for Leadersh 

aworing questions sb 
‘you, and telling how La 
«rapid advancement in business and 
life, Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
417 5S. Dearborn St. Dept. 583L Chicago 5, ILL. 


ie your (we PIER booklets deseribed 


Name. . secede 


Brett ceceesees 
Oly, Hone & State 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Patent Attorney 
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INVENTORS 


937 Columbian Building, Washington 1, D. C. 


tisten to this Record! 


/ FRENCH 
7 SPANISH 


RUSSIAN: GERMAN: ITALIAN 
BRAZILIAN-JAPANESE 


BIG OPPORTUNITIES await Americans who speak 
neva Lara aa a child earns by listening 

‘The CORTINA METHOD, famous for 69 years, teaches 
‘you, right at home, to speak like a native! 


The “Cortina 
FREE BOOK 335.5052 
Scribes this amazing method and FREE 
ier. WRITE TOOAY. State lane 
Yunge interested in, Also if Veteran. 


CORTINA ACADEMY dest. 125 
105 W.40™ST. NEW YORK 18, Nv¥. 


“'How to Make Money with 
-, Simple Cartoons’ 


‘A book every: 
should ie 
obligation. Simp! 


PATENTS Zann 


GUSTAVE MILLER 


aecistenen parent aTromNer  PATETWATSGti fosor 


PS.51 WARNER BUILOING fend for PAT 
WASHINGTON 4, D. c.  "°°* "Simo ohigaion: 


“DatTenTs 


¢.A.SNOW ECO. 


REGISTERED PATENT ATTORNEYS 


INVENTORS 


‘Whether an invention is patentable can be  saberacttatly de- 
Saad ibis deadot cates wea ee 
should take to secure a patent. pore 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. ¢. 


IF YOU WISH TO PROTECT YOUR INVEN- 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 
CARL MILLER 


REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 513 
NEW_YORK CITY 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
‘Auto Engine Rebuilding 
‘Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Line: 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


‘As @ National Schools gradual 


EARN WHILE YOU LEARN 


Shop- 


With our practical Maat 
Method Bi vou 


me Training, 


cive Spare ‘fime 


time, 
Worle Lessons, which show y 
how to earn while you Learn’ 
for extra money and expe 
You Learn by DOING. 


TOOLS AND EQUIPMENT 


‘To make your training cot 
plete, we give you selected m 
Ehanie’s tools “and. equipme: 
illustrated below, including al 
metal tool-box —as a regular 
part of your instruction. 


Shop-Method Home Training 
‘on Established Resident Scho 
Prepares you for Many Good Jobs 


‘Opportunity i everywhere for the 
trained Diesel Auto. Mechanic. 


seine Dower. 
fast ‘growing eld that needs 
jow ALL phases 


po 

ane 

Bis Be power 

Peerueern es 

TOOLS AND EQUIPMENT 
NVESTIONTE 


Secure Full Information 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
‘YOU...SEND 
FOR THEM 
Topay! 


APPROVED 
FOR 
VETERANS 


Check coupon b 


NATIONAL SCHOOLS % 


may 1951 27 


No Soil! No Dirt! 


Yes, with the marvelous 
ksh rib pte muervelone 
ies of le Nee Ye 
peckomfagonmpamnpage 
Sindow sill in ANY room, end withe 
see ile Sore ae 

ong fae tea an Ns 
iS ares 
fey or me porate tome, 
phelps 


ONLY $50 
DOWN 

For the Complete ALADDIN 
KIT OF PLANT MAGIC 

‘This remarkable Aladdin Kit 

of Plant Magic includes the Wick: 

Plant Support, 


the amazing 
‘Seeds 


fo easy to 

Remember, you pay only 
Ee Palance ae the ene oF only 32.50 
s'month for 3 monthe, If you pre- 
fet, you can send $9.85 cash in full and save $1.13- 

15 DAY APPROVAL! If you are not more 
than delighted with remuts in 15 days, return the ity and 
your money will be fefunded promptly. 

MAIL COUPON BELOW! 

Simply mark x in one of the squares below to 
Indicate whether you wish 10 pay $9:85 cash and save $119, 
fx wivether you prefer to pay $3.50 down and $2.50 2 month 
foe'S tmortha 

Then sign the coupon with your name and 
tebiros, end toed Ueto us with your remicence. The dey we 
Fear trom yor de comple Aladin it wil 
by parcel post PREPAID. ‘oe RoE at 
‘THE NUTRIENT CORPORATION 
25 lodelphia 44, Pe 
:—-————-SPECIAL COUPON-————— 

THE NUTRIENT CORP., Dopt. 125, Phila. 44, Pa. 
ae ship me ot once by porcel post PREPAID the Aladdin 
Leet Me ode Tee PS tae 
wt pion | prefer. 

Tom encrosing with this coupon $9.85 payment in full, 

thereby saving $1.15. 

Py fecloning "$3.50 on down payment, ond will poy 


sent to you 


Sd 


‘aiby chee 


Electronic verelepment 
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No Experience Needed To 


PRINT YOUR OWN 


The GEM STENCIL DUPLI- 
CATOR saves money.» wets, 
results quickly! Hundreds 
tses for every type of busi. 
fess and orgemisation. We 
Ship che GEM complete with 
all Supplies, Guide Bosed for 
Sccorste printing and GO-page 
Book of fdess arthe special low 


E ‘of only $8.30 (a $15 value) 


Use the GEM FREE at our expense! SEND NO 
MONEY, Write and complete GEM outht will 
‘sent you postpaid, Afver ten days, send us on 

$50 ‘dr return the GEM. You must be satisied! 


BOND EQUIPMENT CO. 


ot 


2a Year 


ACCOUNT 
BOOKKEEPING 


This nationally renowned school has 
wraduates ositions. thru Nation’ 
fide recomnition a ment service. Write 


fae Success itook tobe sent ts you FREE 
BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


BOYS/¥ts OWN RADIO 


Make our own simple, tubsiem. batteryioas Cr 
Kagio, SEND Be fore GENUINE MELOMITE CR 
Jour Swn set Crywtal nent ponteald with toe etio 
{indoor own ‘publiention, “THA MAGIC CRYSTAL: 
cha ful of news, igrame, questions and snuwers 
‘SEND 2 FOR YOUR CRYSTAL TODAY! 
ALVA ALLEN RADIO Dept. 167 Clintor 


TASOPE PHOTO-ENGRAVING PLANTS 


SYIBIE Prnters ond edvertiners Moke etched nome 
Plater, ploqves ote tnstrections furnished, ne 


ge necessary. Sold direct from factory 
of 4S since 1931. First five hundred cuts sold locally 
or by mail will pay for plant and pay you well 


Sureciicst for your time. "Write for FREE cot 
Setmour ‘TASOPE DEPT. PS.5, AURORA, MO. 


HAND MOWERS TO 

POWER MOWERS 
| Takes less than 3 hours 
The Handy-Dandy Lawn Mower 
Kit fits any hand mower from the 
16 to the 20 inch size. Complete 
with all necessary parts. Kits 
can be purchased separately, 
complete with engines or 
complete with Pennsylvania 
mower. 


Also manufacturers of com. 
plete power mowers and 
garden cultivators. 


LE CLAIRE 


MFG. CO. 


LE CLAIRE, IOWA, Dept. PS 


WRITING | 
ORDERS 


AMAZING NYLONS 
Guaranteed Against 
RUNS anv SNAGS 


‘The world’s ONLY complete, nationally advertised nylon hosiery 
line actually guaranteed against runs, snags or excessive wear, RE- 
GARDLESS OF CAUSE! It’s amazing, but true! No matter what the 
cause—hard use or deliberate abuse—Kendex nylons are replaced 
FREE if they run, snag or become unfit for wear within entire guar- 
antee period! Every weight from sheerest 15 denier to heavy 70 ] 
denier—all gauges up to luxury 60 gauge—all sizes, lengths, popular } 
shades, fancy heels, black seams—full fashioned and seamless. Noth- 

ing is missing to make sure every wom: 
amazing guarantee, retail postage prepaid prices are no 
comparable quality national brands. Should free replacement be 
necessary, actual cost is cut in half! How could any woman possibly 
resist saving money and solving her hosiery problems? NOT SOLD 
IN STORES. Men and women wanted NOW, spare or full time, to 
write orders and earn big money. You can get orders even if you 
never sold a thing in your life! 


Man or woman—young or old, YOU can easily earn steady income, spare or full time. No money or 
experience needed. We supply EVERYTHING free and set you up in business at OUR expense. Noth- 
ing to buy or deliver. Write orders. We deliver and collect. Big advance pay plus huge cash bonus 
that increases your earnings up to 40% ! Your name and address on postcard will bring you sample 
stocking; self-selling sales books with FULL COLOR illustrations; 32-page sales manual showing you 
easy steps to success; color cards, free “door openers” worth $1 each but which you give away frees 
special plan to have others sell for you, ete., etc. You can start making money the minute you receive 
the complete FREE outfits! 


YOUR COST ONE CENT! 


SEND NO MONEY, Pay ouhing no or Inte. No oblignion, Not 
ma ve Si sat ioe 


Sa ey pecan 


mediate 
everything you need ad postage prepaid, WHITE TODAY 


KENDEX CORPORATION = BABYLON 349 N. Y. 
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AVIATION ~ 
TRAINING 


The aviation industry urgently needs properly tr 
young men for essential civilian aviation posi 
Embry-Riddle offers mi i 

time. Fully accredited 
in all aeronautical pho 
instruction backed by 25 yrs. experience training 
today’s aviation leaders. Complete school campus. 


Se Send coupon today! 


‘Address Registrar 
SCHOOL OF AVIATION 
DEPT 91 MIAMI 30, FLORIDA, 


Please Print 
NAME 
ADDRESS 
cay 

Sime Nv imon 

TRAIN IN MIAMI-- AIR CAPITAL OF THE WORLD 


‘Be an ANTENNA EXPERT 


he RIGHT antenna property 


cl tase com make al he i 
rence jo TV reception. This mew ragul 
aah bows vou bow to get tbe jl aaa 
‘ervenna! systems : 
MEANY LOCATION i bid e 
You will leara how to derermine the 
Learn one of the 


High pe of antenna fog the location 
And how to place it. how 10 avo 

Sd iipimize molten Leer ipe pad 

jon line, how to match’ jobs in TV inst 

booster amplifer to the antenna 
tem, overcome interference, insure peak ation and ser- 
Rerformance ia. shadowed or tage 
Freass and much more. Complet 
TESTED performance data on all antennas are socluded. 


TELEVISION & FM ANTENNA 
| 


ception from the antenna system with a 
mioimum of testing and readjustment. 
See for yourself how Naluable ie will be 

fo you oa any TV installation or servic. 
ing job. The price i only $5.50, and 
you can 


SEE IT ON APPROVAL 
‘The Macmillan Co., 60 Fifth Ave., Mew York 11 
Please send me Television & FM Antenna Guide on 
‘book 


approval Twill ether remic in fll or return 
in 10d 


Ee 


FG 


Get SUPERIOR 


Eg? 


Sci tcn 
2 


Signed re 
Address 
AANA 
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SNNANAAAANI 


Pron MILITARY TRUCK 


Ne 
JEEP TOPS and SIDE CURT. 


INS 
sits si unary Jesps. aise aaapuanie @ some civition $5Q.5O 


TRAILER AXLES 


sso. 
terete ES Othe Tock 8 Joo 


Pu) DAUTO Dats. (Om 


1901 TROOST-GRI8O0-KANSAS CITY, MO, 


LEARN PROFESSIONAL 
eTILE SETTING @ 
‘at Home—Easily 

waors. 


ING 
. Los Angeles 36 


VENTRILO 
/ oie Ree 


“Lean CARPENTRY 
BRICK LAYING 


READ ABOUT TRAILERS 
BEFORE You BUY 


TRAILER TOPIC MAGAZINE 


he Intent in Trailer Coaches—Equipment—Ae- 
‘Ts ‘minny other 


interesting 
(6 month trial 
Send yous 


TRAILER TOPICS MAGAZINE, (Room 1512) 
28 EAST JACKSON BLYD. CHICAGO 4, ILL. 


SENSATLONAL SURPLUS SALE 
NAVY MAE WEST LIFE JACKETS! 


Brand new, pneumatic type. Inflate 
Routh or sparklette bottle charge. Per~ 


iers, Be safe this’ summer. This, small 
fnvetiment ‘may save sour "$3.95 


Brand new, 63/2 
baw with seek 
éov't 


Cover: cont 5g. 88 


See Rem Ed 


NAVY PHONES-VOICE POWERED 


Brand, new, No batteries icty Le 
Recded. Mid, by RCA,1 mile range. Sim” 
le hook-up—aplice "2 wires and talk. go>) 
Zompjove, up exitas to buy: Each phone 

Die, awiteR (oq mike me] 

Dinte, ‘switch, (on mike} 

Fubloér covered able" 2 com 

lete phones, onl 


‘GRAND-WAWTHORNE SURPLUS 
1439 s. 


Ss" point Mydropl: 
Runabouts, inboord ond 
Outboard. With our easy 
se plans you 
34 of cost usually, 
quired. “Be first 
a 35c to Champion 
jor ilosirated  cotaog 
i Box 9038-18-€, 
Tong Beach, Coifornia, 


Send 


Personalized instruction. Accelerated courses. For ambitious 
Sammost students. Preparatory department. Approved for vet 


ws. Well equipped. modern buildings and 1a 
‘ferme: start quarterly. Enter March, June, 


— 


= Mail Coupon Today ———- 


TRI- STATE wo, O LLEGE I 


September. 3 


The 97 Pound 
Weakling 


who became “The World’s Most 


Perfectly Developed Man” 


“fll Prove that YOU, too, 
can be a NEW MAN!” 


east bidity 


KNOW, myself, what it 
Beans do ave tie ind of 


constantly self-cons 
Selous and embarrased. And T 
{eit only HALF-ALIVE. 

‘Then I, discovered. “Dynamic 
Tension.” ‘It’ gave me. 6 body 
Giat won fof-me the tule 
"World's Most Perfectly ‘Devel= 
oped. Man 

When Tsay 1 can, make you 
Snd energy. T know what I'm 
Siting abost. I've seen my 0 
syatem, "Dy 
transform hs ; 
any men into Atlas Champions 


Only 15 Minutes a Day 


Do you want bg. broad shoul 
deren 


of sinewy. munclemand a build 
Jou) can be proud oft hen Just 
five me the opportunity to 
rove that “bynamte Tension 


CHARLES 
ATLAS 


My Ilustrated Book is Yours—Not 
For $1.00 or 10c—But FREE 


f5'idep. and sending for f does not obligate me in any wa 
nee ‘Gricaae’ point Ge write iiniy 
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| CAMPBELL- HAUSFELD 
a Spray Painting Outfits 


time, materials 
and money 
AINT buildings, tractors, 
trucks. Refinish’ furniture 
and fenders. Inflate tires; lubri- 
cate motors and implements. 
Destroy weeds. Rid live stock and 
pens of pests and parasites. 
First job pays for the outfit. Then it 
is yours for a lifetime of trouble-free 
service. 4 models at 4 money-saving 
prices. If your dealer does not have 
them, write for liter- 
ture and prices, giv- 
ing his name, 


Pressure queen 


» 


‘The only 4 eylin- 
der portable. Ovt- 
performs them all 
for sproy painting 
without pulsation. 


THE CAMPBELL-HAUSFELD CO. 
151 RAILROAD AVE. HARRISON, OHIO 
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SAVE TIME WORK MONEY! 


SAW 


TRACTORS 


ono PEPPY PAL 


FORD- 
¢,DUAL-POINT Mite 


Fin QMERE 


New aaeeciag Machine 
Prints Post Cards \ 


LEARN HOW thoonands of 
Eeewteica wide of col. 
‘ons — with ada printed 


HERE AT LAST} =) 


FOR YOUR CAR! 


98 fortwo 
State Initiale. 


SUBURBAN SPECIALTY CO., ?.0. Box 3518, Philo. 22, Po. 


TUBE GIVEN WITH EVERY TIRE AT NO EXTRA COST | 


NEW 1951 Edition of Famous 
MoToR's Manual Shows You How 
To Repair— Quickly and 


STANDARD 134 N. Broad St, Philadelhia 30, Pa. 


BE A LANDSCAPE 
CONTRACTOR 


of @ Landscape Architect, 


Mt 
more jobs in less time! 
ws 1951 models! up-to-date 
on on ALL automatic 
fons and carburetors: 


ones 


COVERS 81 


COMPILED FROM 150 OFFICIAL 


FACTORY SHOP MANUALS! 
11 BIG Haat 


- _SEND NO. MONEY 
= us 


~ Mas YOOR Owns 


@ The quick, low-cost WAYNE 
way to a High School 
education. No classes; 
pleasant, spare-time home 
training; college preparatory; 
standord texts; credit for 
past schooling. If you have 
finished 8th grade ond ore 
over 17 years of age, write 
for free catalog 

WAYNE SCHOOL 


2527 SHEFFIELO AVENUE 
Katalog HBA-3 cHicaco 14. | 
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SURPLUS BARGAINS FOR SPORTSMEN! 


U. S. GOV'T suRPLUS 


a "BARGAIN 800K" 


BUILD YOUR CAREER IN 
RADIO-TELEVISION 
ELECTRONICS 


s\thru this Proven Plan 


Career, opportunities are at ap all-time 
"Ecirone A worlds! fate 


10 FISLER SALES co. 


723 WAUNOT ST_OISK 2-8, KANSAS CTY, MO. 


‘also complete in themselves, 
‘or prior academic taining evaluated 


for advanced credit 


gcHoot ba ENGINEERING 
Car tig 


‘thout, obligation, send 1951 Catalog for 


lectrical Engineering. B.S. Degree, major in START YOUR OWN 
SGA re, ma MONEY-MAKING. BUSINESS 
Heating, Refrigeration, Air fret paw 


experience not 
Write today for complet 


0., 511 PL., RACINE, WIS. 


FIREPROOF! 
FRAGRANT! 
ECONOMICAL! 
ECONOMICAL! 


jeder lining you put on with @ brush. 
Dries three times as hard os 


Write Stories. 


eat Articles 


shows how yo 


$ th To Tb. com $1295 postpeld. 
CEDAR-LUX PRODUCTS CO. Seetcas elry, Missourt” ' 

DEALER INQUI ii PALMER INSTITUTE | OF ‘AUTHORSHIP, Since, 1917 

Tea" 'N. Syeameres Melirwoed "20, elit, Bask UST 
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FULLY GUARANTEED 
oo\TIRES COST LESS! 


PYRAMID TIRE CO. 


epe. hi. Pita. 33. Pa 


‘awe and "uate NO 


|. Louis 13, Mo. 


Te 
URANIUM DETECTOR! 


GEIGER COUNTER 
fo totais Mosel Page 
‘ses $32.50 
arian aera 


‘ALPHA NUCLEAR LABORATORIES 
Bon O49+A, Asbury Par, Mode 


Lo § PUBLICIST 
Hone 


‘Earn $4,000 to $25,000 0 yeor! 
Book, tlle HOW. Success formule, Easy. 
Gxelting. ‘Experience unmeceseary. Secte 
Fevonied. Age no barrier. Money beck Kuar= 
‘atest Send $2.00 today. to 


DICK CASTERLINE, Publicist 
‘Aedia ‘ves Downey. 


Iy 


G onan Des 


LD. CORD SHORTENER 


5 couzi's 


(Deolers, Agents Wanted) 


4 Pyroil for Aircraft Engin 


a little 


Pyroil 


makes a BIG 
difference in your car 


A pint of Pyroil in the crankcase, a few ounces in 
the gas tank, and you'll notice a big difference in 
your car. Why? Because Pyroil has the extraordi 
nary property of making ordinary oil cling to en- 
gine parts. This coating of protective lubrication 
climinates friction between piston rings and cylinder 
walls, Pyroil stops costly wear and tear caused by 
metal-to-metal contact. It assures instant lubrication 
when you step on the starter—it prevents oil from 
draining off vital parts when you turn off the engine. 

Yes, a little Pyroil (at so little cost) will make a 
ference in the life of your car. Ask your gas 
stendant to add Pyroil—add miles to your car, 


Use Aircraft Pyroil B tor lubricating oil, Ai 
| A for gasoline. 


An ater: 
Pyroit 


tive 


GIVEN! 


PYROIL COMPANY, 
535 Moin Street, 
Le Crosse, Wisconsin. 


PYROIL COMPANY 
555 Main Street, La Crosse, Wisconsin 


I want, my car to last and run properly, Please tell 
‘more about Pyroil and how ic cam accomplish this for me. 
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+++ «tas Leonidas Burgoyne 
‘of Chicago, Ilinois, “Expert individual 
Instruction in the fully equipped | 
0f Greer Shop Training gave me the right | 
start to get my good paying job.” 


GREER SHOP TRAINING. 


You learn by tearing | 
nd rebuilding. Day and 

‘evening classes. Mail this coupon today! oy 

| 


F Giavto mecianics CI WADING —ARc, Gas 
Corser i macnnast 

Be Corerriceration CV PIANO TUNING: 
Above courses approved for Vets and Civilians. 

Tatso tHe rotowiNG HOME stuDY couRSES 
ClheniceRATON = Chose =) pasnics 

Nome 
Wasa, 


TACKER 
STAPLER 
A precision- > 
built Swingline - 
tacker-stapler 
kit at a record 
! Sturdy! 
Rust-proo! Durable! 
Keep it fingertip handy on 
-bench or in toolbox — 
it will save you plenty of 
time, work and money every 
day, Hinged plastic box and 
a big supply of staples! 


Lig araeeee. 
Shaved sie geo. 


Ge 


IT MENDS! 
Sisionery, tool rolls, bags, ewnings, 


with 1000 Stoples 
and leofler 
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GO PLACES 


LEARN ANOTHER 


LANGUAGE 


EASILY — QUICKLY 


iy LINGUAPHONE 


‘#Standard CONVERSATIONAL METHOD 


LINGUAPHONE INSTITUTE 


147-05 Rockefeller Plaza New York 20, N. Y. 
DOUBLE BRAKE LIFE! ‘Aviomaric Adjuster 


ht eas 
brokes hi 
Sstd deer only” Send $400'for et of fact ts 
_WHOLESALE DIE CO,, Dept. 28 604 5. Maren 


MODERN wowee SHARPENER 
FOR eager oe ai 


‘le Brae maxer, 
see ie Fras gicaea 
edie, Prices Subject co Om 


“MARVEL“427 


a as Here's the perfect upper-lube to save the precious 
engine of your car — keeps valves free, ring 

and piston wear down. Definitely a must 

in high-compression engines, for greater 

pep, power and performance. Add 

Marvel Mystery Oil to gasoline, crankcase 

oil, or use in Marvel Inverse Oiler. 

Be engine-wise and Marvelize now! 


Write for free information Dept. 105 


EMEROL MANUFACTURING CO., INC. 242 west oth st., NeW York 23, N.Y. 


M2 NEKINS 9 10-} 


2° AlAround HE-MAN sine 
few} 'n 10 Thrilling Minutes « Day? 
Which One Paid Hundreds of Delors? 


ex sen! me 1 the YOU shuld nom, 
Sant uidng ile Champion AVA 
im 


with the AMAZING OCTA-GANE “50” 
YES, BURN WATER, 
‘ALCOHOL OR BOTH IN YOUR 
AR, TRUCK OR TRACTOR 


4 me hdres of lar total 


PCTURE-PACKEDE-MAN 
| a 5 am COURSES for 
| TAFOUND HER 
Toning $00 Yate ak Rt 

rst sont 3c Ht 

JOWETT institut Dept. PS-15 - 250 "ritth A 


A BOOK THAT SHOWS YOU 


3000 ILLUSTRATIONS and DESIGNS 


OF MECHANICAL MOVEMENTS, DEVICES & DITARS) 


80 E. 11th St., Dept. ‘SB, New York Ars NY. 
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Amazing New Discovery 
Only Experts Can Tell 
It from a Diamond ! 


Write today for the FREE illus- 
trated booklet that tells. the full story 
Of the latest miracle of science—the 


Kéfys Gem, that yo lovey seeembles 
diamond that only an expert can tell 
the difference. sf 


More Fire! More Brilliance! 


enya gem for only $27 


MENT 
The Cladersile of Science 
Kenya gems are the sensational dis. 
covery you read about in Reader's Di- 
lar Science and Sat. Eve. Post, 
Mihe only. thing 90 earth more brilliant ( 
than a" diamond.” Te ia ‘a. troe gem, 
crystallized by science instead of ‘ature 


Serre Write Today or Send Coupon 

eae eae ares for FREE Illustrated Booklet 

KENYA GEM CORPORATION, Dept. 305 
Philadelphia 44, 

.-- Mail This FREE Coupon Tod. 

[ rinya oom corpraton, Devt 08 Patagonia. a, Pe a 


Please send me, without obligation, the FREE illus 
trated booklet telling all about Kenya Gems. 


[ee 


DEGREE 
27 MONTHS 


ENGINEERING 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
TEAL "ond ‘RABI ENGINEERING {Including Television). 
Hundreds of mm earning engineering desrees 
{prints fecounlaed tnatitaulon cath vear™-costinuous opera 
Inajor part of their college exper 

center, 


practical. prograt 
Ww phiysies fornized wind tunnel’ individual 
sd fnstruction amphasired 
‘Approved for Vs Engineering preparatory courses. 
from 48 states und, 21 foreign countries. Enter 
sptember, December, March. Send coupon for free 
nd Tull information’ Enroll ‘now 


——-SEND COUPON TODAY. 


INDIANA TECHNICAL COLLEGE | 


651 E, Washington Boulevard Hl 
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BOOKS! 
BOOKS! 
= 


BOOKS! 


Unbelievable BARGAINS! 
SAVE UP TO 72% 


Warehouse clearance sale—all brand-new hooks 
that sold originally for as high as $5.00—now 
only $1.39 each! Only limited quantities avail- 
able of ‘each title. Send no money now unless 
you prefer to—clip Order Coupon below and 
mail TODAY! If not delighted, return, books 
within 7 days for FULL REFUND! 

#901. HOW TO MAKE 

Hoxey-Smalt "Store and 
Independenc 

of successful busi 


OMLy 


lampoons of every 
Sop of acl ahi inca 


cng! 
ROURD, Furled. draw: 
age, cates by, Runyon, 
aps eens, We 

BBoth NOW 81.99 
#900. ENGINE LATHE OP- 
ERATIONS. Complete, 
lusteated guide to use of ali 
{ols in ths highly paid field. 
W OW $1.39 
902, FUNDAMENTALS OF 
SHoPWORK. Hund and 
power cools; blueprint read: 
Moy. Was $1.75. NOW. 81.39 
2904. HOUSE CARE AND 
HEPAIR. Basic manual f 
every homeowner! ‘Trea 
Plumbing, electricity, roo 
fic. Was $1.50, NOW 81. 
Z9n6. PLASTIC MOLD DE. 
SIGN: How to design ali 
NOW 81.39 3 of molds ‘and. dies 
goss. american arn Was $4.50." NOW 81.89 
NAVIGATOR. Basic self in- UNDAMENTALS OF 
srruction book covering ali 

‘of air navigation to- 
aay. Was 95.00. NOW 81.39 ‘NOW $1.59 


= ANE 


{ FOREMOST BOOKS, Dent. 551,358 th Ave N.Y. 10 4 


2909. MANUAL OF, 
“Time Out For Living, 

‘the most out of 
‘collecting, home 

‘etc. 661. pages, Was 


NOW 81.39 
£919, MATHEMATICS. All 
Branches of practical math 
with s-place 

Was $250, 


og. tables. 
NO 


RRIER & 


Complete self 
ing, course on radio theo 
and building. Iluscrates 
‘Was $3.00. 


‘charger. 


‘refund, 
29H 
#988 


#931 
#984 


#940 
#986 


STATE. 
Check here if you remit with coupon, and we wil 


[MONTH AFTER MONTH, YEAR AFTER \ GAR. 


REMEMBER IT'S DANGEROUS Soo37 SesttTeaeor | 


coopfvean === Firestone === 


MILITARY TREAD 750-20 
16 Mas. [Regular $10.94 


RUSHED Down Souths Up North and Far West 


p needed. Duraclea "gross pr 

Up to $15 a day on EACH serviceman. 

These Nationally “Advertised services cre- 

le. fepeat customers. Easy to. learn. 

Quick's ‘established. Easy terms. Send to- 
yy fot Free Bookl 


BY) 
ih © 


hp 


COMPANY 


1a We GLENOARS BO. GUENONE | CANE 


Ca 
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EQUIPMENT ENGINEERING CO., Dept. A, Box 292, Kansas City, Mo. 


Personal 


To Women With 
Nagging Backache 


‘When kidney function slows down, many folks complain 
of nagging backache, loss of pep and energy, headaches and 
Miaziness. Don’t suffer longer with these discomforts if re- 
duced kidney function is getting you down—due to such 
common causes as stress and strain, over-exertion oF ex- 
‘posure to cold. Minor bladder irritations due tocold or wrong 
diet may cause getting up nights or frequent passages. 

‘Don't neglect your kidneys if these conditions bother you. 
‘Try Doan's Pills—n mild diuretic. Used successfully by 
lions for over 50 years. While often otherwise caused, it's 
amazing how many times Doan’s give happy relief from 
these discomforts — help the 15 miles of kidney tubes and 
filters flush out waste. Get Doan’s Pills today! 


CAN LEAD TO A 
BETTER JOB IN 


You can take subjects which have Real 
Job Value and still earn graduation! 


© This is your opportunity to make completion 
of high school work for you. Your AMERICAN 
Scoot. home study course can include high 
school subjects closely related to your present 
job or the kind of work you want to do later. You 
can qualify for high school course diploma and 
beneht from course subjects that will aid greatly 
in winning promotions, 


50 Job Help Subjects from Which to Choose 


Our FREE, 44-page book of detailed informa- 
tion lists 100 high school subjects.of which 29 are 
technical and 21 are commercial. Whether you 
work in a shop, factory, garage or office you 
find subjects of practical benefit in your climb 
toward better jobs at better pay. Some of these 
are Blueprint Reading, Mechanical and Machine 
Drawing, Tool Making, Foundry Work, Auto- 
motive subjects, Electricity—and Bookkeeping, 
Accounting, Secretarial Practice, Salesmanship. 


Turn Spare Time Into Money 


During more than 50 years American School has 
helped thousands to reach higher job goals by 
profitable use of spare time at home—and it can 
help you. Others have prepared for college en- 

f you have not completed high school, 
check that subject on the coupon below, add 
your name and address and mail it right now. 
Or if you area high school graduate and are am- 
bitious to succeed in the vocation of your choice, 
check that subject. Your coupon will bring you 
the book of information, without obligation of 
any kind. Mail it now. 


AMERICAN SCHOOL 


DEPT. c-s46, DREXEL AT 58th, CHICAGO 37 


WME - STUDY TRAINING SINCE 1897 


) 


Take This First Easy Step 
CHECK, CLIP AND MAIL COUPON NO! 
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Start a Business in Your Backyard 


General Concrete Vibrator 


BLOCK MACHINE 


CAPACITY 1000 BLOCKS A DAY 


Ht fell 


L ENGINES CO. 


7 MUNTER ST. © GLOUCESTER, M. J. 


if 


tH] 
E 


(INVEST $2.00! 
‘ART OR FULL TIME BUSINESS J 


yaryoM oa ebterenaligs are nk 
"ooo Ger yssr sang orders Yor eis tatious Sit 
ees PERSONALIZED | RUT A 


a NAME OR LETTERS 
Me OOS anes 
THE GORY 


[ 


—— Mhiue'nriek ed 
HOW TO GET YOUR 


NE vou tare onoens| SAMPLE & ORDER BLANKS 
COLLECT $1.95 COMM. | Sik sane 2 Sen 


Adaress 


40) ForuLak science 


IDEAL 
LAWNMOWER 
‘SHARPENER 


‘earn extra dollars! Sharb- 
ns Nand, power mow 
‘without. disassembling. 


Complete shop. in ome 
fmachine—equipped with 
Bed Knife Grinder ‘and 


SITE NOW FOR FREE CATALOG 


THE FATE-ROOT-HEATH CO., Dept. 1-4, Plymouth, Ohio 


po FALSE TEETH 
Rock, Slide or Slip? 


FASTEETH, an improved powder to be sprinkled 
‘on upper or lower plates, holds false teeth more firmly 
In place. Do not slide, slip or rock. No gummy, gooey, 
pasty taste or feeling. FASTEETH is olkeline (non- 
acid). Does not sour. Checks “plate odor” (denture 
breath), Get FASTEETH at any drug store, 


MONEY IN HAMSTERS 


wonder animals 


Learn Short-Cut Mathematics 


ve heures, do baling namie teks 
rtmarteua ight 


wa 


ADVERTISING 


POST CARDS, x 


INT STENCIL. DUPLICATOR 
wntraen ‘Adectsing A 

om 

Gat 

firies 


GUARANTEED FOR LIFETIME! 


WEAR AT OUR RISK! ‘BUY WITH COMPLETE, 


BUY DIRECT AT PRACTICALLY WHOLESALE PRICES 
FROM ONE OF AMERICA'S LARGEST DISTRIBUTORS! 


AMERICA’S GREATEST 


not delighted ia 
1 not aetient waren VaLOE 


L AUTOMATIC 
UZ, tino, wateeesisrant 


17 JEWEL INCABLOCK 
WATER SWOCK- RESIST 


17 JEWEL LADIES’ WATCH 
jm 14 KT. SOLID GOLD 


BIG DEMAND—TOP PAY 


THE 
woriD's auto AUTOMOTIVE 
MECHANICS 
BUY em MECHANICS 
in REPAIR 
low-cost 


DIESEL 
MECHANICS 


RADIO & 
TELEVISION 


REFRIG- For high wages and steady 


transportation ny 


DEALER work, auto mechanics is tops! 
tastes ERATION Many good jobs are waiting. 
previ Or, you can’ start a business. 
17 Low purchase price MECHANICAL BTC ORM Rare 
V LOW OPERATING Cost DRAFTING fast: Learn Foremanship, Fac- 
ory lanagement, or finist 
YV LOW MAINTENANCE BUILDING High School. Mail coupon! 

Save your cor—beat expensive transportation. Hone | JAMMER (State course.) 


dreds of uses for your Cushman—ride it to work, ¢ lead 

school, shop, play. Ideal for light deliveries. Automatic mon iscagon. pL Commersial Teodes tastitvt 

clutch, silent-action coil spring, dependable heavy duty 1400 Greenleat Avew Depts E15 

brakes. Cruise ot 40 m.p.h.—over 85 miles per gol o 

Cishmon sos tine, moneys nor, ™ | Billa Veteran Non-vet 

FACTORY Name. 

MANAGEMENT [iaanaioas 
City & State 

COURSE. 


Write for free folder ond prices—Dept. 9S 


(eo MOTOR WORKS, INC. 
LINCOLN, ASKA 
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HERE'S A REAL MONEY MAKER 
FOR YOUR HOME WORKSHOP 


‘WELDS 
curs 
SOLDERS 
BRAZES 
CHARGES 
BATTERIES 


“LINCWELDER 60” 

New Lincoln Are Weld 
Cash in on these Profitable Jobs! 
Be the handyman welder for your neghbor- 
mages car bodies and fenders 


arden tools . .. braze and 
recharge batteries. 


‘© Approved by Underwriters Laboratories. 
with full instructions 


‘and cable). "”  C] Are Torch $6.25 extra. 
Tharging Attachment $10.00 extra 

‘check C] money order 

alletin on the new “Linewelder 00” 


eae 
Svcee 1 SEAT CO 


NATIONAL 


. Salesmen jamming 
pockets with 
$10°° bills .. 


TAKING ORDERS F 
KEY 
EXPERTLY 
Tailored AUTO 
SEAT COVERS 


Look at These Features 
#7 STYLES — 7 PRICE RANGES 
COMPLETE LINE OF SENSA- 
IONAL NEW DESIGNS. 

‘© FOR ALL CARS — ALL MAKES 
‘= MODELS — YEARS 


‘attorns like the Rnest ait of 
Plothes. Slick, smooth, 


Styles 


e 
BIG SEASON 
NOW STARTING! 


pint nr O Of elegance toanyear =. fost 


Tikennorivinalopholstary job! 
RUSH NAME | FOR FREE 
OUTFIT Stoset'or vowr tt 


2,Se4t Anyone working flloc spare 
this business 


Bight from one end of the 
country to the other when 
Seahheeimtrodaced a ew is0 


tomers expect topay! No won 
der salesmen are mating 


Make biz money dai 
ofders rom earownerscvery 
Where, Heat ail competition 
With covers cut fo accurate 


KEY PRODU 'S CORI 
800 W. clark, Chisage 10, 
42 Porutar science 


operate your own business 


TEACH Savin’ 


DUAL BRAKES 25 minute § 


ART OF DRIVING ‘BOOKLET tion" 


Be kientgerE ee seit 
‘Write today for FREE ji 


LAW onivinc METHOD '* 


TRACTORS 


GARDEN 


SPEEDEX 
Two Types 


8 H.P. RIDING 
2/2 H.P. WALKING 


gives you full details on the samou 
trates many labor-saving uses. Compiete descriptions. 


SEND POSTCARD FOR YOUR FREE 
COPY OF NEW CATALOG TODAY. 


SPEEDEX GARDEN TRACTOR CO. 


Box 216-D12E, RAVENNA, OHIO 


‘ 


| I 


The steady dependable trade of Meat Cutting caught 
easily in 8 short weeks. You LEARN BY DOING 
tunder actual meat market conditions in big modern 
school at Toledo, 

For beginners or men with experience. Get a profit. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, ete. A complete retail’ meat education. National 
School established over 25 years, Get National train 
ing NOW. Pay your tition in casy w 


Watch Repa 
Big Money 


‘Free Literature Tells How 
Watchmakers in big demand. You train 
step-by-step under experts, You learn to 
take a watch apart—repair and put in 

erfect working order. 10 easy lessons. 
fe {urnish all tools, and a 15 jeweled 
watch. Practicemovementwith first lesson, 
‘Turn spare time into eash—— 

perhaps a business of your 

Own, A licensed school. Stu- 

dents 18 to 65 have profited 

by our training. Low cost, 

Write Tedey for Allthe Fcte—No Obligation 


ILLINOIS SCHOOL OF WATCH REPAIRING 
ar fares, Depts Po-oi, Chicngs 1 


LEARN MEAT CUTTIN 


AT NATIONAL 
Pay After Graduation 


after you graduate. G. I. approved. Send coupon for 
FREE 52 page schoo! catalogp—TODAY. 


i Chisel here if Veteran ‘ot Worid War if 


SEWING 
pheer airy Y°"" MACHINE 


NEW LOW PRICE! 


a) | 2° 


SHOP. LOW COST, Sharpens 
er hour, no experience’ needed, complete 
Instructions. Send today for FiibE Catalog. 


ELSAW MACHINERY CO 
Kansas City 2, Mo. 


‘GRASP THIS OPPORTUNITY TODAY. 

SEN Mpved to mises Ful oct coupon, Yall today 
FREE plan, big IDEA booklet. No sslesman will c 
fret in your community fo cash in on this huge 


be 


GLASSES 
BY MAIL 
16 Days Trial 


Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. sp.4 Chicago, Illinois 


more money with 


[pst COUPON FOR FREE SAMPLE 


eens. tases 4, cut 


COAST. 
(ove rush me'olt detels FREE 


|COAST INDUSTRIES Dept. 13 1008S. Lot Angeles Street Lox Angeles 15, Californie LEXY, 
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AMAZING VALUES!) 


BEN IFYOU DONT KNOW | arrasear”covER 


A NOTE OF MUSIC NOW. 


YOU CAN LEARN YOUR FAVORITE 
INSTRUMENT THIS EASY A-B-C WAY 


no previous training needed. This 
mestudy method Is so successful be 
1 tunes by note, 
you can learn 
Tew cents a day! 
FREE. Booklet 


© No special 
U.S, School 
euse you lei 

right 


SEND NO MONEY! &iv0%0>0.04 
ot Car, Year, a a, 4sor” oF ae) 
uae Sales}: $28 

Se er ene 
eed 


sta nd 
ip prepeld, ieeep 
Sed" return tor rerun 
YOUNG DISTRIBUTING CO. 
Dept. PS 2605 Elmhur Detroit 6, Michigan 


When Writing to Advertisers, 


 egita alag pcan iene 


HOW TO EARN MORE MONEY | 


IN BUSINESS OR INDUSTRY 
| WHETHER YOU WENT TOCOLLEGEORNOT! | New Thrills for Model 


Railroaders! 
Hundreds of new ideas that 
will save you money and make 
model railroading more fun 
than ever! Shows how to lay 


Please Mention Popular Science 


ee 

Wortptedtinns  Petterpeving, epererent 
orci be 

wlininesor Sradunin tors, Pty oo 

SE erste ected 


H 
1 

i 

1 Dk 

1 heal thetsnortlge ot qunliiedTealers your own track, how to make 
1 mate mare woute by tedueteial automatic signal systems, cul- 
H en an een verts, roundhouses, tunnels, 
! 

1 

1 

1 

1 

1 

! 

1 


yisor’s job through Holmes | switches and other modern railroad equipment. 
ry Hesiod eaernfp training. | “Te, easy to follow the clear, simple instruc. 

describes methods used by tions and diagrams in this new book. Shows 
# Rarataiaat meomtiimenm wee MM | how to make Freight cars, bagage cars, pull 
it 


fargaber 
OLMES INSTITUTE <== === | mans and day coaches. In addition, there are 
ome tty Dest 87-1 | complete instructions and blueprints for build- 
‘Voth & PARK ROAD, N.W., WASHINGTON 16, 0. .C. ing a Pennsylvania R. R. type locomotive. 
et ov te Geta Beles Seb in 
Doriese or Indutrs" Fm intreted tn the following whee SEND NO MONEY 
Broihction Central Dateien mentee Just write for your copy of MODEL RAIL- 
‘Moving Ahead on the Jab WAYS today, and pay the postman only $2.49 
plus a few cents postage on delivery. If you 
ag to remit now we oy, postage. Money 
ack if not satisfied. Address 


POPULAR SCIENCE MONTHLY—Depr, 551 
353 Fourth Avenu: New York 10, N. 


Ad rorutar science 


MAIL ORDERS—Postage Prepaid—Money Back Guarantee 
NEW-U. S. Surplus-Heavy Duty-HAND PUMP 
One Quart - All Brass - Carbon Tetra Chloride 


FIRE EXTINGUISHERS 


Every One Bears Seal of Approval PREPARES FOR 


c.T.C. TRAINING IN 


DRAFTING 
= | 


of UNDERWRITERS LABORATORY PROMOTION ) & ln 
P Jax sbestied chesioniater roe se in cics Pl) MORE MONEY 


SUCCESS 


hand. ‘Nothing co do but 
handie, Throws a powerful, 
stane stream, Inexpensive, effective 


SB wirty Wail Bracket. 


“Here I am at, work making good money as a drafts~ 

man, I'm giad 1 sent the coupon to, Chicago Tech 

for that Free ‘Trial Lesson and found out how easy 

it is to learn Draftin are time at home, Today, 
feel secure in my job. Wha 

slated for promotion and more pay. 


LEARN IN SPARE TIME—AT HOME! 


(or at the College in Chicago) 
A few hours of pleasant bom 
u 


nore, I feel I'm 


L LEARN AT HOME 


OCKSMITHING 


MAKE GOOD PROFITS 3, ‘524.522, 


years of C.T.C. pr 
ood positions in industry. 


FREE INFORMATION — SEND COUPON 
To prove to you how easy it is to learn 
Beafting’ at Rome ‘by ‘the Chicako Tech 
Prethod’ we will send vou this PIER TIAL 
EESSON "No charge for this fesson. now oF 
Tater, Fill out and mall coupon, or send 
post ead todas 


FM 
,croteren ering, ented svar: | | #228 Tesh mate, 2000 Se, Oohane & 


207 N. Broad Street Dept. 91 


SHORTHAND w 


WEEKS 
AT HOME 


By BERNARD of HOLLYWOOD 
JUST OFF THE PRESS! 


Here's How You Can Learn at Home 

in Your Spare Time. BE AN ARTIST 

Trained Artists Are Capable of Earning 
‘$65, $80, $100 AND MORE A WEEK 


COMMERCIAL ART, DESIANING: OARS 


is steneaefal year. NG 
Tre inetded with 
‘Art for 


borstep. TWO, 
FRE 


BREATHTAKING BEAUTIES 


POPULAR EDITION 


GIANT DE LUXE EDITION 


MAIL COUPON FOR FREE BOOK Pier 


INGTON SCHOOL OF ART 
TSe-A. Washington 8, D.C 
‘without obligation Free Book,, “Art 
che No salesmen. (Please print). 


MAKE BIG MONEY 


in Remodeling! 


BE YOUR OWN BOSS 


You can put BIG MONEY ia your 
ker if you get started now in 
joor surfacing work! Cash in on 
today’s big demand for home- 
remodeling and repairs . 
new and old floors. Sel 
services and keep all the profits 
from your labor! Sanders are 
to operate—no special 
schooling—no big invest- 
ment. Earn $35 to $504 
+ pleasant indoor 
. Send for “tell-all 
booklet, “Opportuni 
ties in’ Floor Surfac- 
ing” enclosing 25 
cents in coin or 
stamps to cover handling. The Am« 
Floor Surfacing Machine 
So. St. Clair St., Toledo, Ohio. 


Am ERICAN 


ts La 
BLacasTone COLLEGE OF LAW Br 


__A Correspondence Institution Founded ‘in 


Pousnes 
E pa 


a 
Ey. 
= Bed 


Ge 
PROTECTS 
weed and 

metal surfaces 


folder 
ARCHER-DANIELS-MIDLAND CO., Minneapolis 2, Minn. 
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NEW, EXCITING 


BETTER 
Probucts 
Company 


START A BUSINESS 
MAKING 


ee —_ 


80 pe 
save a banding Sont ae 
Back Guarantee’ Send P 


y Manufacturing Company 
STONE MOUNTA! 


rT 
ANTENNA KIT sens 


SUN HO MONEY — SATISFACTION GUAKANI 
‘be 


DOORLET Ste \IsoRMANr ELECTRONIC CO. 


a 
Write me today for FREE. 
descriptive circular. Seat in a plain, vealed envelope, 


FRED B. MILLER Manvfacturer 
Dept. P.S., Hagerstown, Maryland. 


with "PRESTO" 


POINT SHIELD 


Presto Point Shield retards the 
‘excess current that is generated for a short in- 
terval each time the motor is started. It is 
this excess current running as high as eight 
to ten volts that “Blues” the points. 

Presto Point Shield saves the cost of several 
sets of points. It is easily and quickly installed—merely 
Connect in series between coil and distributor. 

If your service station or dealer can't supply, order 
direct—only $1.85 postpaid. 


BOCK MF Ta] 711 S west Lane sreeer 


EARN MONEY IN UPHOLSTERING 
BUSINESS OF Bee ‘PRO! 


INDENT IRON WORKS 
2416 E, 23rd. Steet, Dept. C Los Angeles 58, Calif 


BILLIONS 
for DEFENSE! 


iinet fal 
Prices tncute band 


Bort oe es 
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) HERES A NEW AND 
VITAL BUSINESS / 


= BIG MONEY—INDEPENDENCE 


home, A5M a meet Training System, 


NO PREVIOUS EXPERIENCE NEEDED 


We furnish everyeh 


Toa gelding the famous 
i ‘ 


FREE BOOK SENT TO YOU 


me for, FREE, book 


Bead oer, 
winth 1 


CHRISTY TRADES SCHOOL 


GENUINE Mahogany BOAT KITS 


First Time Ever! Expensive “Yacht” Look! 


spon pct yf emt 
ell ic y 


models. 12 vility rowboat $69. 
Fox tszcatelog BAY STATE BOAT CO. 
‘deoter WRITE 23 MAIN ST., CAMBRIDGE, MASS. 
YOURS to make and KEEP! 
This Footstool — Boudoir CHAIR 

and Lawson Chair! 


fon Electrical Bauloment, Servie- 
for paying us" later from your EARNINGS 


For More Pay—More Profit—OR as a Hobby! 


Updating nents mare sind men for goed 
isha now you ten proper tr Soap poet 


in 
Sin tind’ cn 
(OU LEARN WITH REAL EQUIPRENT—YOU BUILD 
REAL FURNITURE—YOU GET A COMPLETE TOOL 
Hes IT & ALL MATERIALS. ALL AT NO EXTRA COST! 


SEND THE COUPON TOD 


Ce ee ey 
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Crooks to Justice 


‘Through Sclentific 
E DETECTION! | 


Dap. 385, CAlage 4, th 


RACE FOR O 


Get in the exciting race for oil on Western public land. 
Liberal U.S. laws allow citizens valuable oil rights 
Thousands profit, some as high as $250,000 for $250; 
$11,000. monthly for $200, Details free. California 
Leaie Co., Bonded Lease Broker, 7073 Hollywood 
Bivd., Los’ Angeles 28. 


fom PHOTOGRAPHY 


(MSTTOTE OF PDS, 128 Snes 


3." 10 West 33 Street, New York 1. N.Y. 
FREE—Amazing Book on 


RHEUMATISM, “ARTHRITIS 


roller the aches, pring sol dincunfors of Rhowrestion, 
eveed in ARTHRITIS, NEURITIS, SCIATICA. or 
LUMBAGO, send today for the FREE, Book. Te reveals. im 
Saream tack out ty cones sad mpdrise grt ‘cly. toe 
Porat reli wichous removing causes Explain Tully '& proven 
id system of treatment that may, ob 
FREE Bock today! 
‘Mo. 


LL CLINIC, Dept. 3 


TRIANGLE MANUFACTURING CO., Box 5-6, Fort Scott, Kansas 


WORLD FAMOUS SPLIT-SECOND TIMER SMMpggzace 
eeatantoe 


Pay price plus postage on delivery, or send 
check or money order and SAVE ‘postage. 
‘Try, compare, appraise! Money back in 10} 
days if not pleased. Rush orders NOW! 


Rit SAGRIGTRAS 
AIR CONDITION 
PLANS SHOW YOUHOW..$1.00 @ HOT OUTSIDE COLD INSIDE 


Enjoy pleasure driving in cool comfort in scorching outside temperatures, with real gill 
mechanical refrigeration. (Not a dry ice or window unit) Bagily instalied by anyone My 
handy "with Cools. No experience necessary, "Powered direct from your engine. Com- 

ty 


letely automatic, PATENT FEATURE controls temperature from idle to 100 mph. 
juild and install It yourself! Keeps your automobile comfortable, Tractor Cab cool, 
‘Truck cooled for hauling perishables. Send $1 for your PLANS now. Do it today. 


LEJAY MFG. CO., 523 LEJAY BLDG., MINNEAPOLIS 8, MINN. 


ables you to cash in on established business where Profits 
up to'$5.00 or more an hour are being made, right now! 
Examine complete Plan and equipment without risk! 


_ Z Write today for free sample — Complete free details! Send NOW! 
_CALIF, ACADEMY OF SCREEN PROCESS DEPT. 15 5100 SO. VERMONT AVE., LOS ANGELES 37, CALIF 


MY FIELD TELEPHONES & WIRE (1) 


as {lif 
TELEPHONE WIRE t 
Rhos i 


N ESL.) Reproduce any painting, design, trade-mark, pctur,prnt- 
EDS er tas CHP hy casa! oven nee mathe oe 
4 4 


ACT NOW! 
von Witttatema WO COD Reni. residents aad 
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START AS HIGH 
AS $8 450 OO YEAR — 


overtin 

/ meee ES ie 

@ salaries, vacations, hours: works 
ete, ‘Pell’ me how to qualify for 


“of these Jobs, 


City. Age? 


MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Profit and FUN. 


LEARN AT 
HOME TO 


Bl FREE BOOK *" 1: 
NOW absolutely FREE. Write TOD: 

Send Postal TODAY for FREE BOOK. State AGE. 

001 OF TAXIDERMY, Dept. 2605._ mah, Hab. 


- | 


LET US PUT THIS 
MAMMOTH NEW 1951 


TELEVISION 


In Your Home on 


30 DAYS: TRIAL 


50 rorutar science 


G.B. SCHUYLER, Dent. 35, 
605 mission's? ‘sow Pranctsco 3, call, 


Build your own JET ENGINE! 


Order these plans today 
rh 


CRITERION CO., Dept. P56, 438 Asylum St, 


Hartford 3, Conn, 


RUPTURE 
er) 


RELIEF...OR YOUR MONEY BACK 


..work steady, 
with low cost, easy to wear Web 
‘Truss, thot 


The HOME 
CHEMIST 


‘A new book which "shows how 
to set up and operate an inex- 
Bensive home laboratory with 
available in every 
tical, useful exper- 
ing, instructive, val- 
to research and new 
discoveries. Many diagrams and illustrations. 
Full cloth bound $1.43. 


POPULAR SCIENCE MONTHLY, Dept. 551 


353 Fourth Ave. New York, N.Y. 


odds and ends o 
home. Many’ thrilling, 


uable, pointing the wa; 


OFFICIALLY SCALED REPLICAS OF THE 
WORLD’S MOST MODERN 
AIRCRAFT! 


comttrt istry 
~ DETAIL, these are exact solid scale 
replicas of the mose modern combat ships 
now imaking history i 


rea. Both the Russian MIG-13 
‘are teal hobbyist collector 
ier Each inches: Complecely ished. Rican 
arved Fuselage, Redi-Cue wings and tail, pilot, rubber 
wheels—EVERV THING that's necessiry tO mate's Teally 
Proud combat plane! 
Other Beautiful Solids ine! include 


and the Americ 
items! Each. ki 


sooty $2 


“+ plus 206 
oto. 


mail 


A |SHALLENGE FROM WASHINGTON, "D._€. 
Help Stop Crime! Trai 
Money. ‘Amazing training cour 


EBOOK. State age, 
INTERNATIONAL DETECTIVE TRAIMING SCHOOL 
1701 Monroe Stor Ne AS Washington 18, 9, €. 


ACHING SHOP EQUIPMENT 


GOLD - SILVER - COINS 
Easily located with new Light- 
weight M-Scope Detector. Su- 
Perior performance, lowest 


Price, monthly payment plan. 


FREE LITERATURE 


FISHER RESEARCH LAB, 
PALO ALTO 


Inc. 
cau 


‘$ FREE COURSE! BIG PROFITS! $ 


Flocks & Sandblasts 


expose Spray Gul Uses only 25 Ibs. Als Pressorel 


B-M POWER MOWERS 


CUT HOURS OF WORK into 
MINUTES of PLEASURE! 


shipment 
serpeicee™” 


Model D-3 PRE LITERATURE. 
8-M MOWER CO., Box 66-PS, Blue Mound, Kansas 


BUILD 
AN EXTRA 
ATTIC ROOM 


«this quick, low-cost way! Use 
handy Gold Bond Sealed Blankets 
made of fireproof Rock Wool to 
keep summer heat out, furnace 
heat in. Then nail big, fireproof 
panels of Gold Bond Gypsum 
Wallboard to studs or over old 
material. It saws like lumber, re- 
sists moisture, won't expand, contract or warp. 
Seal joints with Gold Bond Perforated Tape 
Joine System. Decorate with Gold Bond Sunflex 
wall paint, or with amazing Color Texture— 
brushes on like paint, covers wall like plaster, 
For full details of these quality products, write 
Division W, Dept. PS-51. 


Available at your local Gold Bond 
Lumber and Building Materials Dealer! 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, NEW YORK 


gob ee BOOKS 


12th Edition for 


EXAMINATION 


Fatarg, root rama stn, plumbing, 

ing. dscorating and ‘many other subjects. ‘ore 

eseSrty staan 

BETTER JOBS—BETTER PAY UP-To-paTe 
A nationwide building boom is in tll EDITION 

awing'and Waited men are nested, Bi. 
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CAR OWNERS 


Save gas! Cut repair bills! 


WEW 


Stewart-Warner | 


MOTOR Only 
MINDER ‘1095 


quickly pays for itself in savings 


Now, with just a glance at your instrument 
panel, you know how to get more miles per gal- 
how to spot engine trouble in advance. 
Clearly marked illuminated Motor Minder dial 
‘warns against below par performance of spark 
plugs, carburetors, valves, timing, piston rin 
manifold and other troubles. Motor Minder 
gives a constant check on engine performance 
with the same accuracy factory-trained me- 
chanics use in motor tune-ups. You can do it 
as you drive, before costly major repairs are 
required. Easily attached on instrument rae 
or Steering post. Install it today. Save 
trouble . .. and enjoy a new driving heir 


See your local dealer or write 


Stewart-Warner 


Instrument Division, Dept. P-51 
1840 Div. kway * Chic 14, Mh 


SAVE $50°° on GASOLINE 


TURBO-DYNE -—pesigned 


A YEAR! 


ion thot id olomizes 
BB the misture of uel ond oir os it 


con even dist 
greater volumetric ond 
PICK-UP 


No moving ports, Losls forever, Satisfaction quarenteed! Models 
for all cors. Send make and year of cor with $3.00 tox 
WHOLESALE DIE CO... Dept. 82, 604 5. Me ‘Aihambro, Cotit._ 


PAINT STRIPING TOOL | 


Works like a Fountain Pen| 
‘Stripes with Paint Instead of tk 


: j 5 
Home Craftsmen 
krone 


WRIPEEL MES Santer 


EXCLUSIVE OF PARTS) 
3 DIALS—5 HANDS—2 BUTTONS 


SETS OF PLANS: HOLS EQUIPMENT COMPANY 
UvatBaSer penny. MEHL EQUIPMENT company 


“Radio For The Millions” Shows 
HOW TO BUILD 78 RADIOS— 
PHONOGRAPHS— OTHER SETS! 


book brings you 648 picture-diageams plu 
ms for building 78. ph 


ch ‘set, 


phe 
“floor 
set, superhet, 


Tena 
lamp set, vest 
Lhigh-Gdelity amplifier, all wave receiver, home recorder, etc. 
w 


portable, midge 


So eR pee eg oe 
si tae nc cas Bie 

tie H = i ly $1.49 ph 
a oa He 
Fiat tie, 


SCIENCE, Dept. 551, 353 4th Ave., New York 10, N.Y. 


See The Wonders 
of the Heavens ! 


Amazing value! Wonderful 192-page cloth-bound 
book, Astronomy for Amateurs, now yours for 
only $1.00! Contains star charts, tables, telescope- 

ing, instruct i ideas for astro. 
nomical equipment’ you can build, etc. Supply 
limited! Order today! Write. 

POPULAR SCIENCE 

Dept. 581, 383 4th Ave. New York 10, N.Y. 


FOR BIG MEN vi if 


"KING-SIZE, In., 520 Brockton, Mess. 


WAR SURPLUS @ @# 


OPTICAL BARGAINS 


a Peas i, ea 


FIC COR! 
‘Formerly tamund Batvs 


Briclaying « Carpentry « e Tilesetting 
Plastering « Electricity « Welding 


APPROVED FOR VETERAN TRAINING + 


PENNSYLVANIA INSTITUTE scnoot oF traves 


FREE CATALOG 


PHILA. 4, PENNA. _ 
WORLD-FAMOUS 
FISH-GETTER 


ba MANUFACTURING CO, 


1 M_Burlington, Wis. 


THE NEW HOME ART HOBBY 
TURNING WORTHLESS OBJECTS 
into VALUABLE TREASURES 


$S an nour prorir 


Creating Things of Beauty 


Sreebrea nai Beaten we anita 


hing’ sent Pott, 


HUDSON GEM Goonies ‘7 


0.17, WY, 
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is “Penicillin” in your AUTO ENGINE! 


tonal” You wil, tao! 
DETAILS FREE! 
‘WRITE TOD/ 


TREGLOWN 


200 West 7th St. Plainfield 3A, M. Je 
RUSH details on Piston Seol—withovt obi 
NAME, 

ADDRESS . 
cy STATE 


i 
; 
H 


| IS *21000 A WEEK 
Worth a x Peasy Post Card? 


for Special Offer 


D-FROST-O-MATIC 2c! 


CAR TROUBLE IS 
HARD TO FIND... 


‘S05 ‘West Sein ot. 


Cech oF BS Deposit 


FOSTER SALES 


202 Lauretton St. 


+ ALUMI 
CONSTRUCTION 
Soringtielé, 


BUY U.S. 
SAVINGS BONDS 


FREE Instrue 
W's simple as A-B 
recreation room, kit 
KENTILE. Colors go oll the way through—n 


ONLY $3.98 , 10x 


For solid colors. (Fraight collect) 


SAVE UP T0?/); ON KENTILE 
INSTALLING cw ASPHALT TILE FLOOR < 


n Book with each Order! 
I Loy your own KENTILE floor. Beautify your 
bedroom or bath with long losting 


HOME, Inc. 
TILE CENTER 


9702 Georgia Avenue 
SILVER SPRING, MD. 
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OIL FILTER REFILLS...10¢ 


Here's News! Ordinary toilet 
Paper makes an ideal oil fl- 
ter. Laboratory tests ‘prove 
itcleans oil faster and better 
than popular makes of filter 
elements. All you need is a 
‘simple set of RETLIF ADAPTER 
PLATES... and you can start 
using ordinary toilet paper 
rolls in your present oil fl- 
ter. For proof and descrip- 
tive Iterature, send name 
and address to 


RETLIF CORPORATION, Dept. 79 
1239 No. Highland Ave., Los Angeles 38, Calif. 
NEW RAULIC CYLINDERS 

mera. <8 $5.75 a | 


7.75 


PAYS BIG! 

SATALoa Now! 

Substantial Incomes. 
ie 


nn 


LEARN MEAT CUTTING 
Rye, At Home 


oy 


\ 


A 


CASTING 


ENORMOUS PROFITS 47 HOME 


IMPORTED GERMAN» 
BINOCULARS 
PRECISION LENSES $9.95 a 


New, low cost bineculars from @ 
famous German manufocturerof 


c 
Maryland Distributors 


Dept. 253, 501 E, Baltimore St., Balto., Md. 


Originally pub- 
lished to promote 
the sale of our 
well known Mod- 
e150 Utility Test- 
er, this 64 page 
book has now 
become “must” 
reading for the 
experimenter and 
technician inter- 
ested in Blectric 
Appliance and 
Circuit repairs, 


made for every electrical device from 

a fuse to a motor using our nationally advertised 
Model 50 Utility Tester. The author 

tailed description showing how r 

‘on electric toasters, irons, clock 

ashing 

transformers, 


. bulbs, 
radios. 


ther 
resistor: 


tubes, 
cuits, house wiring, ete. Send for your postpaid 


condensers, auto electrical cir 


eopy today. Include 25c In coin or stamps. Mail 
uour order promptly and we will include, at no 
charge, a copy of our new Simplified Ohms Lav 
and Wattage Chart. SUPERIOR ELECTRONIC CO., 
INC., Dept. 5-1, 227 Fulton St, New York 7, N. Y. 


Favorite of home owners and craftsmen 
for 20 years! SPEEDY. SPRAYER gives 
your work that professional paint finish 
Exerygne admires. Sprays paint, enamel, 
Yarnish, lacquer, etc to 7 times 
Fister than hand brushing! Lightweis! 
portable, uses any 1 H.P. motor. Improved diaphragm 
Principle assures clean, oil-free air. Youll find dozens 
Of time and money saving uses for SPEEDY SPRAYER, 
Including speaving insecticides 2-4-D and DDT. Cos 
plete outht, withour motor, only $32.50, 
At leading hardware, lumber, and auto supply deglers 
FREE—write for bandy booklet “How $0 Spray 

+R. BROWN CORPORATION 

S718 Armitage Ave. + Chicago 39, III. 


woioR, 
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AMAZING NEW DISCOVERY! 
FOR ALL CARS WITH OVERDRIVE 


FOAM RUBBER 
a 


BLOOD PRESSURE GAUGE 


for HOME 
Keep. check on 


Sh 
Easy to operate 
a8 or timp 


“1 HAVE EARNED 
AN AVERAGE OF 


$1522an tela 


Thousands Enjoy 


Mew LEFT-FOO 
ACCELERATOR 


OUT — — COUPON — —NoW— 


THIS COUPON for Your | 


“ ‘New 584 Page Novelty Catalog| 


of 7500 Gadgets, Tricks, H 


Curt ativing ftigve te bait with katy 
his hw ll fat eceeretr your 
 wrenieae 


self in 60 seconds with j 


abe notin ese. Dees not interfere with igh switch. 
Tings yur car op to dee. Pod. PD» 


SPECIFY YEAR AND MAKE 


5G POPULAR SCIENCE 


Classified Ads only 80¢ 
payable in advance 


Fey pe included in July issue, COPY 


Te our office by Moy 250%. 


your a ty ‘act 


Hiona)Exnetiy wna —s et Bu 


‘rouble? 
Spel iactng, ea Fison ‘san 
clisiuaes th tet By forming 


ven omy 00 West 
field 40 NS sia = = 


gow tena Yor al maken of are Bee Big 
Sttalorue offer'gn page 30, 


1 word per insertion, 
Miniewum od 10 words. 


should be 


‘CALIFORNIA 


of 
* sai South OFand, Los 


Gaiifornta 
‘MOTORISTS —Save Gaal Wi 
Jo Vaporizer helps. "Your car 


ter 


Yeu and. no. 

‘any. Box 7033N! Station G. Los Angeles 
"FREE Hooks. Don’t miss 
ae ‘book 


ane ot cee 
Se Wh ie dette we 


"FREE "Power Digest 


Wyen wth Works 
Dlageat soged Hatioment Calaloe sha 


STOP headlight mew Pola 
vision ligt? See page de. 


“HOW (o fet 190 MPO New authentic 
Pull sized. 


STOP headiight elare with new Polar- 
ision light! See page 48 


3 AUTO TRAILERS 
BUILD your own trailer! Pimne for all 
kinds. Hustrated catalog 10e, sim Dandy, 
MOTORCYCLES 
BICYCLES, SUPPLIES 


inwneas celutene 


motors, 
‘cars motorettes, motorbikes, 
sie Guilt Sua Erie, Toledo. Ohio 


WHIZZER (all altachments) 436; Cush 
iotorsouater. extra tres, 8 


es, "motorscoot= 


motaracootert, 
Sie. Associated. Box 1104-08, Toledo, 

REBUILT, Gasoline, Engines 
28 00 Cael Motor industries, 


00 to 
femper= 


Marauing — Worlgwide 


ENOINEERINO, Data Tateresed fa Air 
craft, Machine, 


4 containing wiring 
ERS (Si andes a cht 


Minneapolis. ‘Minnesota: 


Ged 
soe ae Bae 


3 WELDING, SOLDERING, PLATING 


RADIATOR Repairing Books. Supplies 
guipment, Gasoline Torch. Write for 
‘Curiman Mig. Go.. Maryville. Mo. 
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HOW to attract fish. Secret 
ter gaa2 astern Avenue, Indianapolis 18, 
indiana 


GOVERNORS for any gasoline driven | MAKE Bost Pump—Use Beer Cans 
‘Candee-Smith, Box 12. River: | reat [cue worker Directions ase, coin: 
USP. Schwinzer. Harrison. New Jersey, 
FREE catalog used conversions 
Lind Supply Company. ‘Mich, 


BUILDING A. Beat? 


Kowls Machine toot Cay. 3uh7 Union Pac 
fe. ‘Dept 


POWER 


5,000, BARGAINS. Arearme bipocuiars, 
war elles catalog 0c. Smith Museum 
Rannemede, NJ. 


Nagy. @-P South 6th. Philadeiphia 3. Pa, 


ww users everywhere 


are 
ngine to Oregon Chipper chain with 
ie Tooth because it cuts fast in'any 


chan 


rig 
i 
i 


20 FIELD GLASSES 
TELESCOFEs, ETC. 


eal vaio 


frles. Quiney.fhinods 


15 ENGINES, MOTORS, ETC.__| oh 
on ir rag ee pase ah Motor Data. | 
Kier’ Boriland's Grenon:” Bi “es “eae City ho | Setenee service 
“PRE Catalog, Pull ling bobby and fight 
antag poet woud waving toy uae 
(ovals wasted baskas hdhlse 
Ba Guuppews = 
ORLY $9.95 for 7° univers inthe chuck 
2tn Weis’ check or misney der Har. 
ae pout stunterfosed) sleoto Starohy, | @ dacrere vs2-08-Bth ‘Avenue, “Orone 
PIN Pusch Sevsh Ate “Broatline, tse Reh 
ned 330 signay Woobe 197th Streee. | REBUILT” Gasoline Rngines #900 13 | rolss Baral, Binooulat, Ta 
Be 'Xibans, New York | See Motor mdustries, Temper | Sexiants, eaitions ol Lenses, 
See? atieniesn oH 
‘meh ‘MOTOR Winders free ballgtna Wind | 
agile act (onQHOn, Mere fie Soa | 8 


gO RUPAR, Rivets a ly, Washers: 23) | 16 AMERICAN POLICE JIU JITSU 
aoe u DEADLY Juao—Fiercest Aehtine reche 
‘uae’ ‘Trtek” knockouts 


BEST poish Carpenter use Heid. light | trated ictures YB 
Retdine doors*taah wnite dressing. Yostants | AeSs powact Wan 


Watinches to finest finished floor without 
“Weight ct work hed eek aatee 


nr acai covenae 


martin. 
| TALUER Be one to, thre tebes Galler 


event sserease nat now been evel 
Pree. information. Natural Methods. Box 
Eis Briggs tow Angeles 

IG. bargain. 12 Health and” Sfusd 
courses $200. (Guaranteed), Sent on. 
oval (ay Tater). Oréer today from Sid's 
vatem. ‘Southgate, California 


“DRILL Grinder for twist dri 
Bee ad oh awe 252, 


3 antiaes SES a a Ee 
a ie 


Mew seientine method “for permanent 
eloped. | 


“PRPTRECTOR Telescope Kite, RaTractory 
Free iliustrated Bulletin, Esco rod Bi 
Willow ‘Ave. Hoboken. ‘New Jersey, 


uarantecd “Tnstruetions ales 
{ve Suffolk Science Service Riverhead NY. 


EDISON Wickel Watteries, Foolproof, 

Odoriess, Low Prices. Sises i to 600 Al 
re Hour, Interesting Literature. Hawley | 

Biaftn Co. Croton Palls-2. New York 


BARBELES. Dumbbells Exercise equip- 
ment. Courses Pree booklet, ood 
Beli Co. ending. Penna 


19 SPORTING GOODS, GUNS. 
14 BOATS, OUTBOARD UE FISHING TACKLE. ARCHERY 

iat Trait PHOFUBEDY, aiustratea, pager n= 
FASTEST Woats In The World—Bund | Have 


RETEST, Bonus In The, Word Bane | men per ele Baer 


money. 
Bireet new Yorx Gi 


24 DOGS, BINDS, PETS, RABBITS 


LSEE Gulf Hamatery, 
Shows picture of Hamster 


Riitee “Poist Rating” Hyaropianes Run | ington Ave. "New York 24. 
spout ang utners end ie nem Yop new CAST fron Moldefor making Paar oe 
Hlustrated ‘catalogue. sinkers. Write for Iree illustra 


Bow g098) Dent Sa, sore hencn “Calif Bor 


Pennayfeanta 


| por or New Zeal 


EARN Up To ‘Monthiy Raising An- 
Ee EOP a Tae 
Newark 35. Ohio. is is 


STEERING Whe windsnield bp 
36.03. Modern sittings. "Wi 


FOURFIECE siecl gun cleaning rods 
$1160 pogtosid reine Goodman. Box 1633, 


MAKE ig “Motey), Raise “Chinghia 
Ravixte” Cath “Markets Supp) 
Foday'! Rockhill Ranch: Seleraviie 10, Pa, 


plrwocd Fargo North Dake 
Yoe"Hisrne ox 6 OVER $00 guns. modern, obsolete Cit 

NEW. used, rebuilt marine motors, Ma-  10e coin. Ed Howe. 25 Main, Coopers Mails, 
rine conversions, “ttings. Free Catalog Maine 


© NEW Engineered Richardson “BiuGias” 


ater, Mich, ag AU ia rane rd withthe Hind. of 
BULL lee, cae to haps Boat section ‘where you want it. Has 
biueprinta. Tian, feet Tilusteat ‘of 


EB gain Scone te Bae 
PHint Co. Dept, A-77. Cleveland 13. tie 

OUTBOARD Motor Parts, | 
vor ahi makes, Sh “Sutboara Bo: 
{or Mart Bobo "Atiantlc Avenue, Boston North Sawyer-Ave 


Chicago 18 


Sayonara for ea 
eae Bs aes 
See Spee wae 
Saree Geeta 
nen at Bie eS 
Creston_lowa, id Bio srran 
ee 
aati cS Le Ree 


cy FROG RAISING 


GUMBO Prog Raising Very Profiabee 
sniormation 10e_Brashears Berryville, Ark 


‘SEND 10c for liste either rifles. shotguns. 
ins. ammunition of send 28¢ for ali 


‘MARINE conversions for Pord and Jeep 
eneines Catsiog 0c. Lekman Manufactar 
tng Company. Department A. Newark 2.6.3. 

‘AUTO, Conversions and Parts Marine 
‘manifolds for aff engines. Your transmis: 
‘lon converted to marine gear. propellers 
‘Shalts, struts, couplings, ete.” Everything 
{You need for your boat. Afoney Back Guar= 
hte" Conversion “Parts Company. 277 
‘Adams Street, Boston 22, Mass. 


5B POPULAR sciENce 


handsa 
liste Prayeeth's. Willmar. ‘Mincesota 


Seen 30 fo SIF (Gotten Go, Tite south 
HEinwood Avene, Oak Park. iilinols. 


| 


“RAISE FROGS!" New book tells 
tustsated “Literature Free” Staribore-B, 
Box 7008. New Orleans 18" Louisiana, 


FARMS 
OTHER REAL ESTATE 


Feecust, dnd Heerature, Bubeara 
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GOOD Farms—Ranches, Washington, 


aula ies eens 

BUS Wer Meat ider Gable 

ROUSE ees ae mae 
‘St Pau! 1. Minnesota. 


jgELORIDA—5 azres high ear 
peg ORIDA3 gh dry, Tand 


ise fruits and. vegetable, 
cy 


au 


POULTRY AND SUPPIAES 
yDABY Chicks $10,00 per 109 0.0. New 
‘Barred Wocks, 


Bea ileargamoried ‘Whtss waiheeher 
"y z 4 
et fockman, Re 5. Belletonte Pa. 


32 PROFITABLE OCCUPATIONS 


| 


MAGAZINES (back dated 
mastic. varie. Books 


a COIN COLLECTING 
COIN collectors new magazine, just out, 
and two wooden ‘iulekels 10e.” Lawrence 
Bromers_Anainasa, Towa 


'BOOKS—Novels, Miustrated Bocklets 10 
ait.00. Catalog” 10e. Kogan, “Tesa-PS 
Ghuren_annex. ‘New York @ 


(QE Prost end Pleasure im colleclin 
ood Seing“Setghite for Se age suet 

Soin Gtatae. You't Be Selihted wi fe 
Seva for Waow nt Slaeeafent a1 ie 
in, setaisiment ta G'S, Batanbaed 


BOOKHUNTERS| Ail Subjects Send 
Wants Jaher “Bock Service, 639°K Fast | 
114 Street. New York 81, 


FREE! Foreign coln, banknote and Com 
Collectors’ Ilustrated: Catalog to approval 
EERLSE aboiiennig Send! Se portage at 
am “Goin” Co. Springield-DS0. Mt 


‘Send ae 
‘ean “muah 
Dept. 50, 


ADULT Bock Barwains Send stam 
yoseob, Vallon.“e3 Perry. Greenwich Vil: 
lage’ New York 14 


SELL, Your Coins. complete list of prices 
id--S0e,"Numismitist, "105° Windsor St, 
ling. Peataylvasia 


BACK-date Magazines 


faganines. Specie issues! | 
yearn Aruell's” Tarzana’ 2. Gall, | 


SCARCE Lincoln Cents ini 
ISS. 19150. 10218, 19248, Toss, 
19130, “Teiab, “Yass, toe’ each 1 for 
$1.00.’Reynolds Coins, Flint 3 hind 


wis 
19288, 


WANT a Diesel Job? Our approved. up- 
Re ees 
s i 
a : 
ae an 

% beat 


0d- An 


Shleags or ih 
LIFETIME income as Notary Public Ap 
intiment assistance, Stationers. Hiloves 


| Siacie reas, reams ene 


COMMEMORATIVE 1, — Golumbur. 
Cleveland, ‘5 


=MAGIo-Mousie™ obers your _volee! | wosamten we heute 
Erunnlent (tricky mouse you ever sun! Zoe. | 91°30" en Hliustrated catelone se Mane 
Eoeys, 402—tth, Philadephia man Schulte, Sait Lake 9. tan, 
MAGICIANS. “Gamblers’ secrets ex: | _ WANTED “1804-8 Dine. Pay ¥500 
Dosed. Cards, Dice. Punchboards. Slot Ma- | Certain’ “foia' Mickel “6% 000 0, “S03 
shine, [Gaisiog “ive, Book Co.. Box ot | Quarter siodo-siso wy, Minera of Oe 
Coal | Eeppaappleee eatalonie ie Warthyeots 


catalog” Sbe, 
jest 42nd. Street, Kew = 
“VENTRILLO." Professional Voice 
rove ‘Catalog “Be! Box’ 97178, 


iu 
2. 


GOIN collector's big magazine, just out, 
and rare forelen maney. toe, Ray" Law 


Pa 


dale, paber money. 
P'Souuh oth, Phila 


‘aiuable folder 10e, Palrway Com 
bang" Rye. New York =] 


STAMP COLLECTING 


‘. 
FREE Cubs Roosevelt issue and 


iw 


Higme Workshop desc | Yate catalog. Eittiocon’ stamp. Litiieton 
Bren Teale Dario wtate, Unequalled servieg to magi: 2 traziNG Offer] 360 Walled Slates 
Workshop cuigut ware'dine: Welte atone | Ben? f°ballay tae suttoecincuaitn commemorates ales 
Hoe detaig Remember it’ free! Grate: | 2° 2. Dallas, Texan alate aes Dae oss 
iin TED # Wort be Ree York S| ELECT cane Jaggi Hm | opt tnt! Adc alta 
i. | i ie Stamp Coben 
‘DETECTIVES arn Big Mosey Excel a, wie 

moral Delage “artiedats | el0-TRICKS, magic cards masks pu 2 Aa era EY 
Bs We HS fea | Sauer urea gage 
Siw vore'se ess fuomaters” bot slut catargue asc | provaik Postage se Wisdaot Slamiae 1a 
lt PROM fall nave rye, Gtamng, | Mndereers Gs.8 arene, Chisago 3, | FOUR wate Chlogn gt 2 
particulars Woe saseoca nrler ‘fick and cataioe | 1 gpd guleblen saimps oe. 

ep gene, Particular fo et) sak RUSHING, Qunece HA, 8G, caunee | cottietan Geamp Got Littieten Hew 


ai 


EEKLY, Made growing 

Sige Pept eras 

oa 

‘Youre Zoronta: Cansaa.” “ners 1 

pier Wien hime rm 
wri! 


PRE, ind Catalon ake. Larro's 
Magis, S00" us BtreetBrookiya, “N'Y 


Beat 


gptatog ot faest urets: Soc Ireland. B08 
Sonn bearborn, Caleawo. 


‘DEFENSE weld: 
needed. Traia”a 


3965 pay, Welders 
julekly. "VA, Godtract. Ho- 
bart Wetding Schooi. 


Pesta Troy. Ohio, 


ricks, The Magicians 28 ‘on 
ve, Philadelphia 35, Pav 
FREE Magic Tricks! lau 100, “Maeil- 
ont sth, 


300 STAMPS For Only ie! This mam 
moth vaiue, includes Airmail, Peoria: 
Stamps from strange couse ca 


nt 
Spite dio each! Also apptovains Nfyate 
Slump Company. Gumaet! 36" New Wank 


FREEY 


Powerful | Magnifying Ging. 
‘Stamp. Jamestown 203, 8 ¥. 


JORLD'S Largest Stamp (74 x14 
dhe R Teal cbtiatit Retain forsee 


sochen)- 
gir 3 foval appucams, Tatham 
Stamp co., Springteld $0, Mana, 


TOW! 203, Al Ditterent Germany i0ei 
ing, Semnipostala,Alrmais.” High 


games, twelve for 500 
i, Decatur, Georeia, 
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tates stamps nearly 100 years | 


set, otners, oe Yalue—oaty | 


NUDES Set: colorful _approvals—toe! 
‘Atiaa. 2890-P Eisenhower Drive Racine, Wis, 


44 ANTIQUES, RELICS, 


INDIAN GOODS 


‘ie--le APPROVALS! Bargains galore! 
Golg, 43°C" Rinewalt, Buffalo Zi NY. 


TREE-Compiie set of Famous Amerl- 
Ps and Bresidentials to ap~ 

‘end 3e (or 15 of the above 
‘Fribore 


"agi Te Reenter 
wipe care. 
wally 
re 
OS Sen Pe ei 
SRE ies Sen ah rater 
Best ier ia het eis 
Shoat else Cue ats 
shape seas asi 
Pate ite ee te era 
rg te 
Suri toners els Os 
HRaSt A an, hcl 
Eee eda cee 
sa =, 
“FREE! Tiny Chinese “ ne ‘War set, | 
Pls Ai 
et age Aaa nah Ag 
af a 


“38 DIFFERENT United States—SeAb- 
porain Ueeenia, MIWA North Recker, ie 


ingore 
Pull 
Ha 


FREE Scuit's ional Ait 

other big premisma Pull particwtats with 

Speen abn ‘willam “Bt 
ten 


+),0;000- DIFFIRRENT 6 each Gordon | 
Davison, Box 1019, Manchester. Ni 

+ i000 STAMP Grabags 250 each, Ander | 

son, 630n ‘Bingwmnan, ieading. Pa. 

35, BRITIGHL Colonien Free ‘in one | 
site Phuryiinas 

OL 8 Gainarue Free Coats over 506 


unustrations for stamps, albums. supplies, 
‘Mase 


PENNY Approval Bazgainsi— Write Devi, 
PSM. 126? 
Soi ALL Ditterest~Ouiy 5c? Besa 
gghteeticn: 


“BREE! Big 96 page illustrated cataloe of 
stamps. albums "packets, suppiies! Wine 
Sse ‘Chicas 


Four 
Hartiord St 
FREE: Mint 


iy defect Fo fee 
es bargain pies 
feld. Clintonhill Station. iewark 


roval, 
®. 


ae 


100, DIFFERENT ipe Pree Maganine. 
pellee. 30 Mapedale. its 


MAGNIFICENT! Nineteenth Century | 
uns. Blue Civil And 8 ‘War ever 
ies, 20 Duferan ee fo Approval Apel. 
Building. vowie't, Misssark” “Fade 
“MONACO Wudes” 100. Approvals 
gompany. oral Stamp ‘Company, Tame 


Btone."45 Bromaeid, ‘Boston LIBERIAN Trianculars, 10e with approx 
‘PENNY Approvals by country. MH | Rif Varo Stamp. cou South Palrdeid, 
Roeraing, io2) Farmington, Ark lino 
STRTTED guia wperta connte eo: | SPREE! Uaiteg States —Ggrmany compe: 


refine quality aitractive pr : 
ole lampa: Bow i180: Coral Gablen, Pia 


‘WORLDWIDE mixture 1000—s0e. Bar= 
gain Tist free. Sibley” Mendon, Mais. 

U, 8, 3e Nerve, ne int, 4c Approvals 
secémpany. Horace Paine. Westport. Con 

U.S. exclusively. Free catalogues, 
2c. eer bee | 


DEALERS Waele ctaoy, Portas, 3 
esniice S09) Gusessbury Peat 
RO faites. no 


Sears 
a Sea 
et alse 

Sanger ose Ee 
cuits Al fatalogue and available 


aa, 


FREI Fieger Tells farang 
country to which ang’ sams belongs 3S 
5 brofusely illustrated, Garcelon, Ca- 

is 16. Maine. 
‘Stamp—Free with 
‘Wenigeman's, 


eas Patterson: 
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| embers" World Vieweards. Kin 


os. 
is 12K. Jackson 


rots. Metropol 
| Bitenes, Woupreten. 


\ 


TEN ood. or, seven fine arrowheads 
$1.00. Lynn Crandall, Box 697, Idaho Falls, 
Haano. 

‘4 PERFECT, Ancient Arrowheads 
pubs Grooved veimahawi 


wie $2.00, List 
(Glenwood, Arkan 


we MINERALS 
& PRECIOUS STONES: 
GEMSTONES, Mineral specimens, Every 
variety. Lowest, 


risen brings 
Free bookiet “Pugmmer's, 218i. Bacoh, 
‘an Diego 1. Call. 


a oammasss PHOTO SUPPLIES 


Ghicago”'¢ {Photographie Meadquarters 
Since Teo. 


uch will Fou allot she? Battie? 
tion usranteea’” Bags ‘Camera 
Dept “no 78 


POWERFUL telephoto camera easily 
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EXPERIMENTERS, Amazing Orstalre- 

gelver, Write, Lesie Hulet. Rd, Laxe 

New dersey. 


& TELEVISION 


MUSIC. 
MUSICAL INSTRUMENTS 
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MAKE Tough. durable plastic—te pound, 


DEFENSE welding jobs pay. Welders 
needed. ‘Train’ quickly. VA. foniract, Ho- 


STOP Chronograph Wrist, Watch Your 
mn One Hour Re selling 4 
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INVENTORS, Yor “Record of 


Taven- 


ion orm, gantect Call ine, Reeie- 

ferea Patent ‘Attorney, Woolworth Bulld- 
ine ‘New York 

|_ INVENTORS: Leama how Ja protect your 

Spitent ouide 

tne detailed 


aevnenien ae Lae 
Hevisteved Patent attorney. 


FOR INVENTORS 


| ERESSRS. Supplies. Paper, Cetaioe 10e- 


Pinter Supp iG. Springselae Mo, 
&0 PRINTING, 
MULTIGHAPHING, ETO. 

‘PHOTO. Orieet Speciai: s000—stexir a 
gaupiee Pree Relic, 100-8 Mosaic Se 
New ore 2 

USINESS Cards 9250. Preoaig 
gainplen "Pree. el ino 


yabie Print 
Bane Jettersosi, Louisville 


ta ncee pease Prins 
Hae ES EMM wil 
eat ae woe a 
Hae er Te as 
fe. AOS hin Sa 


ta 
Heidoph, Tegatred patent Attorney. at 
Rambla Bide, Washiagtoa 1 D- 


fpvention John 'N.. Randolph. Registered 
Eaten Auiorney. 206" Columbian’ Bice. 
REACHES Pat Jour _paunl_pearthes 


Tequest No 
tion, Vietor J. Bvats de Cp. 642-8 
Merlin Bunding Washington 6D. c- 


Higation. We are registered to practice 
the U.'8)'Patent Omice and’ 

fo serve you ia the handling of your pet- 

"A. OBrien ge Har 

epistered Patent Attorneys, 

-D District National Bullding, Wash~ 


NITIES K 


on" foro, contact Cat diiuer, Hagia 
ered Patent Attorney: Woolworth Bulld- 
ing. New York 

INVENTORS: 3 you Fave an Tavention 
for sale. patented of unpatented. write n= 
Bite of Aeveriony Ieventore, Dept, 304, 
ESE st, NW. Wasnineton 


‘Your Invention”, 
Recora’” form 
Berman Deu 


neual mite 
Wut ole Wat Enews eS 


‘tnd promote 
‘complete ‘detatly wri 
dar Rapis. oma iad 


tton “Bell” 
jowit and how your invention exh De aold 
Boo! Fumes. "230 Colorado. Pueblo” Colo, 


S4__ INVENTIONS WANTED 
INVENTIONS. Promoted Patented or 


papatented Write Adam Pisher Gomi 
a ‘St “Couts, Mo. 


Washington «bo 
INVENTORS — What have You, vatented, 


‘ending Yo. offer maninetarers 
Reeagert free booket witneat sollenton, 


MSTKet Confucting de Data Service, (1100- 


‘aod promoted ‘Write 
ox 112, Lone Taland 


"ecard of 
tol” Patent “Service, 
fashington 4, D.C. 


89 MODELS, MODEL SUFPLIES 
“SHIP and Yacht model dttines; bine 
‘catalo 


inte, Send “aoe for iifuetra 
hundreds of tems. A at 
inet 10 ata” Besat Sa ck: 


sts be 00 48 Gatslog 5c tatat Models, 
Hi“west 16th. ‘New York Ji N.Y. 


‘SHIP Model and yacht applies com 
piste lnrre¢4 pare, cotalorue, ate. Wa, 
iid. Side. 11th St. New York City. 
prectcaliy az eit etal Pree. Hobby 

Braft. 1080 Brooklyn 30, New York. 
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p EZ 


World's Most Authentic | 


‘supplies, 


L iaorRClo Lorain,” Cleveland 


STAT sae Sa, SA 
vee Sa Sento STs, ae 
pie 


92 BLUEPRINTS AND PLANS 


“eGUTTAR? Build yours with Skotrs Us 
ted plate si.00. Box 170i. Colma. Cal. 


PULAR SCIENCE OPPORTUNITIES K 


PIPE Smokers Aromatised bouqueling 
agents provide flavarful smoking. 1 

ton free. “Coma Manu‘acturing Pharm 
Eist_ Peuiannock 2:'New Jeracy 


‘RAILHOADERS: Get new Calalog—ieel= 
rence Manual, HO S0"/0 toe, Waithers, 
369" Erie, Milwaukee. 2. Wise. 


90 MOLDS AND MOLDING 
‘MATERIALS 


MOLDING Rubber, $2.95, ot. 38.95 Gal 
ererait, Supply Co, 3081 St. 


BIR Sven "Gievelana 1d” Ono 
31 HOME CRAFTSMEN 


MAKE leather belts, folds. “parses 
pifycatine and 


enn 
Leather, 


6 secrpige key 
olshoma’ : 


THER, tools, lacing supolies. Pree 
TWrtioha! Handierat" 109 Waliass 


86 
oe, uo0,# of deme Geng Toe. Huta 
Sialcralt supplies Dot 0-4 349 South 
‘Spring. Los onaaee) 


ent 
Bettina 


a os 

Fadior Go, Dos Camploaviie Cal 

yREE Hot Water—plentiful—gutomate 
‘Sun Box 


‘STREAMLINED, Bult-in kitchen eabi- 
eta to St aay Kitchen. filustrated manual 
fiocribes dentenine id constractign All 
‘Company. Newton 


eGPANDEATHER, cook ne made 


atin 
‘Shopuested ane dollar. 
Ratmapel Clocks Miesai " 


jomes,”” 32 Pane 
booklet om haw to build. #190, Oust Home 
atlding booklets. $1.00, HC. Listtoot 
Civil Engineer. Richboro, Pensa. 


100 MISCELLANEOUS 

DRESSES 8c: Coats $1.00: Blouses 
2E Eres Catsogse Grown, 164-P6 Mone 
Foe Street. €.¥. 


YOUR Leather Ce ne 
v. lag. "Beriew i C0.. Dept 


eats a 
et Shc 


oa 
BOrpaig” Sense 


bald “saviataction guaranteed” Gils 
Siie®*Carrimzo New alex 


‘CONCRETE Block Machine Plan 42.60 


34 WATCH REPAIRING 


is Name 
'eevie, De= 


{BIG Mails Three Month. aie, 
Listed Diteciory s.00, Haivey 


CUERRING 41.95 Mairsprines =e 
Maximum charge 04 oh 


Re a1F. 2018 North Avenue. 
Emenee in. thtacds 


LEATHERCRAPT Supplies. Leather & 
‘Tools, Low -prices. Send oe’ for cata 
Poa Haglerat Co. Devt." s°P) 


WATCHES Compiciely Repaired #180 
Guaranteed: Dertowite. “1363, Olmstead 
Ste "pront en. NF 


MINERAL — Treasure Locators— Geiger 
Pace Baym lan Braap: Fee tere 
‘Researen 


Lab. Ines Palo 
‘to, cailtornie 


IP You are nervgus. write The Herba 
tet Porewtvitie 6, Virwinia. 
DECORATE with colored fame gardiee 
ue red ite, erecn of Jellgw fried 
Patented, Marek, ‘Taft, Texas. 


WATCHMAKERS Toole, Maerale. Sup: 
s| eae Hepaits Catalog. Gales, Box’ 1000, 
euro 90. 1 


95 OLD GOLD, WATCHES, ETC. 


vfotetsionat, 61.00" postal 
Heaton, seasonal ‘sic ‘Lane. 
anchte 6. Wiseon 


ee ee 
ioe Montrose Ave. Rich~ 


HIGHEST Cash Paid Por old Broken 
Jewelry. Gold Teeth. Watehes. iiverware 


rae ae Ee 
pi cir fisca e Rikats 


ln Mau pare time rod\abe 
it trated eatal 
iii sou need. Rie arate, siti Meclrose, 
Heuer 

er tool woodworkers, 


His, BTSanae 
90 FOL sine sig Saw patterts of Best 
tal? sneivens sginamenus toys 


BG rorutae science 


| SEEK Gold. Uranium. Buried Treasure. 
Latest low cost suber-senaitive equipment 
Free iueracSre: Glen Seieatiti, Bow iol-B. 


TaN Gad jrmeGalgoen, Be 
2 au ‘Mining Books.” tape. 


sigue. Ait combat Baidnets, Booktet tel 
geen Mastrolia."Oiy-AA sane, New 


RECEIVE Giant, bags, magazines, cata 
“Three mont 'e, year Soe. Wad. 
at oth, "New 


f jpirectory, 3-0 
iar mieschandiae La 
oeton, Nocona, Texas 


Bites Bee fork 3 

‘STROLLERS (Twis) Tandem narrow 
vnigae, denuae op eo) burl 
ee Fite—Cham 143 
GFina. Rideetera ark New 


102 WANTED MISCELLANEOUS 


MERCURY Highest ree 
qanera Write Mercury Teri 


ios FOR THE HOME 

PRACTICAL, electric water heater $2.65, 
postvald. Particulars free. Chas. Lelunan: 
TIZs Evergreen Ave., New Yoru 89. 


108 PERSONAL 


DETECTIVE'S Opportunities, Parca. 
ata" fees. Write, Wagoner. ‘P-125" West 
Sith, New York 26 


“HOW Gan I Find Out?” You Gan! In- 
formation disereetly. developed, 


‘Any mat 


ADVERTISING 


> | POPULAR SCIENCE OPPORTUNITIES K 


126 CAMPING 
nylon mouulals tc) eatin equipment 
vlan Maubiai, ee) eataiae eauipmaen 
(cots, sleeping ‘plankets, Koucks, 


“90. page caislogu 
Tosi soth Ave E.'S te New York 


I31__ TREASURE FINDERS 


BTR, 3 wae, 
Pee Eo 
Baetiedit cael 

BEFORE. serene get GAG 
ee 
Seca te pees ie, cea 


Advertising Axency (Establisied i900) 
Chet 


Seep Ee 
‘of Columbia~s3.00 per 1.000. Israel Com 
Dan: Dept. 7, Box 01, Washington 5, B-C. 


aie ea 
‘is6o, Ze Each. Six Seenie Postcards $1.00. 
Martin. box 4/4. Alameds. California. 


POSITIVE, profitable results! Pree lists! 
Melvin, 235 North ¢0Uh, Pauladetpbla 4, 


{ RUPTURED? Positive comfort, "6 un. 
derstraps, Ho. steel. ho. elastic, Write 
Smith Manufacturing Co., Preston, Ontario, 


WEEKLY newapavers, 24 words, 
a*Pennebaker. Recrville, ‘texans 


areal ‘Teamessee. 


TRADEMARKS, letterheads_ designed 
reasghably. Rough sketen $1.00, Free cata 
fog. Burke, 2193¢A MeKinney. Dallas, Tex 


“SAN, Francisco your. mail received; for 
ied; confidential. TBSCo,. 142 Market 
Franet 


ed a eh EO 
iinet Gta 
PETEREETING Mar —I5s en Ya? 
al beta ge mating este Dek: 
BM "hala Sat 
“Tormgited ite TER 
pe er ee 
Bevclind' A Oe 


See reesei Beseens 
peptal suena ent A 


Pe 
handwriting analysis revealing Fout 
ue persanaity, ca ie wislen, "ine 
indie famous ike 

Rovelee Bor Wea"P.” Gnicago 90. ilinons. 


TH TAXIDERMY 
FISH Mounting casiiy learned Small 


24 WORDS Jn 50 Weenies $4.96. H. 3. | 
Jackson, Jor 


“TREASURE—M-Bem 
ppitineral, Locators 


‘iver. ci 
Pleat plan avatlable. Brover uperioe 


Pal 


pala Cena state ESponkle oat 
Rovih avers. Chicago sti 


{DETECTIVES 


TAXIDERMY Supplies, Books Instroc- 
oat Listed tp Citiog Goa Dime "Van 
Syke supply. Weningtos Springs 8. Dak 
115 DRAWING & ART SUPPLIES 


DRAFTING ang arate maverils cate. 


itinots, 
CANDY MAKING 


Ti 
serie Seen. iat Norn eanethe 


SECRET Service howemprint training at 
howe. vin spare. time. Write. Associa 
Speclay inyectipators. Box 474. Saint Jah 
B.-Canada 


“TRACE. Missing Persons Tor nieasare, 
woh. Beal Fret "Arvow Pub 
tab Parragut Ave. Chicago 30. Hie 


ie INFORMATION 


MEN Women— "Everybody likes Gundy” 


& 
14 TREES, SHRUBS, 

‘ROOTS, HERBS 
“Gas idenseal Hundred weeds 
1:30 tboasand. 5. Deven (plants $80, 
findied $9, Growine-selling Instruct 
included, FG. Collins, Viols, lows. 


Lamived sure ational “Entergri 

“Philadelphia St.York, Penna. 

BEATING Lig, (All, Kinds, 1000” 85.00, 
SSULEFARY INSIGNEE 


i 
“33 DIFFERENT Army Patches, inglud= 
nk clone, $10 Hobrauild, 6 Burn 
her Avenue. rooklyn, ‘New York 


INCREASE YOU 


MAIL ORDER BUSINESS 


LOOK AT THESE LOW RATES 


Per Word, Per inser 
Minimum Ad—10 Words—$8.00 


n 


WHITE SPACE-$4.50 Per 
CASH WITH ORDER 


IF YOU SELL A PRODUCT OR SERVICE TO MEN, USE THIS EASY MEANS TO GET MORE SALES. 


TO BE INSERTED IN THE JULY ISSUE, 


FREE BOOKLET TELLs You 


“HOW TO MAKE 


MONEY OUT OF cLASsIFIE: 


Yous ORDER MUST REACH US BY MAY 25TH. 


ADVERTISING."" 
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NOW YOU CAN HAVE A 


Beautiful Lawn. 


EASILY, QUICKLY 


MOW.MASTER not only does 
of mowing gras ond eating ta 
pulverizes autumn leaves. 
Fresh end clean looking. sering. 
fall ut hink-—o powerlal 2 HP. ie 
rect drive—easy operation 

ple duty ond. tong 


a os 

Poivers ” Bp 

owe poor conan | 
PROPULSION 

ENGINE CORP. 

ee corn 


bewuxe 
‘MODEL SHOWN 


Write for iutroted Folder of once. 


ON 


A“MUST”’ FOR 


Motorists! aig 


Indispensable for night driv- | 
ing! Spots light where you 

need it—360° swivel. 800 fe 

beam. Uses 6-volt dry battery 

At hdwe., sport, electrical stores. 


Delta” 
REDDY/ife 


Electric Lantern 


BULL DOG HITCHES 
Heovy Drop Forge Steel Construc- 
tion. Strong — Safety-Engineered 
Reliable 

Made for trailers with up t0 2,500 pounds 


$350 


copocity. 
bred ony 19h" dia. shonk Fit: 114" pipe tongue 
Fas at (ohn 
Loft ech — 


Gentlemen: Please send me your lustroted folder, desrbing the MOW. 
[MASTER Line of Power Mowers ond Grind o-leat atachments 


Ba he f 


THE NEW BODY-MOLD TRUNKS FOR 
IDEAL BODY DISPLAY. WORN BY LEAD- 


wa 


TWO-INCH 
sign waist 


In sizes 26 to 38, Complore 
freedom... complete corerage 
Satisfaction guaranteed. Send 
check of money order 
Postpaid 


B MUM wer 
‘wich cut 


xr wie 
"wion cut 
Tatiowl 


| Reneeett sy 
Cenced Non, 

Te Remora” 7 
Beseod es 

12 Soc 


Bs 
Feline 


. Ska 
14, Eons Soin gas 
03" 


Poa 
Werte ns 
15. snorted clos 


ansoen Yt 


Style 
si 


V some 
address 
City 


| 

| 

1 

- ! 
ee msc eer 
i] 

i 

i] 

1 


G8 rorutar science 


FOR FAST ECONOMICAL 
WINTER TRAVEL BUY A 


SnowCar 


CALLAIR 
‘WYOMING 


AR RO-PING ae mee by 
curacy ee 
fet with awit ping of an arr =i) 


‘Powerful rubber’ prop 
is arrow 200 feet. Try 
Skit Im'a new hunting thei 


ARRO-PING CO. 


Bex 25H, West End Station, Or divers sens 
‘Cotorade Springs, Cola. 2 tae 


LIGHTWEIGHT 


Weta 


9,8,be ceycle. 3-speed. Foot-shitt 
Gver To\miles bor enl- Over 60 
mip. Write for free circular. 


MUSTANG, Dep! 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


than og ‘beast 
‘so permanent ‘ingury, “Needed stores. “Banker Auton ‘il 
ere to prota Life and 
Hendle our wear ear ar aside ‘li 


St consisting at 
snd 3 powerful Tear 
Stnda' gow in use. OF 


Hagen Supply Corp. 


LARGEST CATALOG 
EVER OFFERED! 


§ $38. 95 uP 


COMPLETE LIME — Seis our 


a: FOR CATALOG 


‘Catalog PLUS booklet on boat building, $1.00 


ie money. ar 
che, dw Sp overtich ts re 
Se learn how to. 


ry Ingtructions ang wink Pinion, Kitt 


lumina tube 3% ft. lope. Bulltin 
ip pou replaceable m0) 


oy evisohola foup or detergent in Dulli“in soap 


Here’s the Camera 


in YOUR Future 


A fine camera as it stands . . . ready 
‘lity in a hundred 


iced Graphic 
lependable and 
Built for your future! No matter how 


skilled you become, you'll never out- 
grow your Century, for it’s designed 
to let you add the accessories you'll 
want as your technique develops . .. 


120 Roll Holder, for economy with 
roll film... Graflarger, for enlarg- 


ing through your camera . . . spec 
Grafmatic, for action sequences . 
Graflite for flash perfection! Your 
dealer has the Century Graphic to- 


day, with fine coated £/4.5 lens, bu: 


in flash syne., ground glass focus, 
Graflok back, complete for only 
$109.50. 
(Price subject to change.) 
__ Grofit Flosh 


gare 


ie 120 Roll Holder 
0 Graflarger 
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MON ie 
LAST TIME = Sy 
DIDNT YOU WISH». 28S... 


ALL GALEF & SON, Dep't.L-2, 85 Chambers St., N.Y.C. 


YOUR CAR GOT \\teszseeraese 
5 10 50 


miles per gallon? 


Make Money 
SELLING 
ERGSLEY Eshelman 
pee int . @ FINE can Tractors 
seen tered Yoo ten thon eveyvtasl ood doles 


Gorden 
Work 


KIT-CRAFT 


BOAT 


strong, fully guaranteed Roberts Kit- 

1¢ 50% by assembling it yoursol. 
materials . . all brass screws -. . no 
jig required. All parts prefabricated! 
9 NEW MODELS . » FROM $42.50 


Pr Cartops — Skiffs — Rowboats — Sailing 
Speed Hulls — Runabouts ... 8 to 14 ft. 


Send for big colorful catalog packed 
with dozens of action photos. .. 10¢ 
Roberts Industries, Inc. 
605 MAIN ST., DURHAM, CONNECTICUT 
70 rorutar science 


“it Measures Ax It Rolle 


ROLLER RULE 


HANDY MECHANICAL PENCIL 


Measures Curves and Straight 
Lines, Any Shape. Any 


Tas 
PENCIL SALES CO., Dept. PS-5 
Room 6, 1213 E, Ocean Bivd., Long Beach, California 


re Shnci n 10, days 


“BB” FIBERGLAS BOATS 


One-Piece, Leak-Proof, Rot-Proof. Will Never Need 


Strength, Safe. Per- 
manently buoyant. 


Nine models, Row- 
boats, Sailboats. 
BEETLE BOAT CO., INC., New Bedford 8, Mass. 


tree folder 


‘COLORFUL TWO INCH WEBBING 


Ws fun to make goy furniture 
with Webcratt’s bright webbing. 
Try @ chair oF stool. 30 colors, 
textures. 20c-45¢ per yard. 
Send 10c for samples—Depl. P.S. 
Deduct 10¢ from your first order. 


NOW, GET SPLIT SECOND ACCURACY... 
AT THIS SPECIAL 


‘WEBCRAFT 


Box 51 Oxford, Mass. 


.that muck in my car? 


A mucked-up oil filter can cost you 
plenty in engine repairs. Get in a 
new Purolator’ Refill—quick! 


Any filter naturally chokes up—loses 
effectiveness after an average of every 
5,000 miles you drive. 


What to do? Don’t delay—get in a clean 
filter refill—fast. Which make? Pays to 
buy the best—a Purolator Micronic’, 
New accordion-type design gives up to 
10 times the filtering area—with pores 
so tiny they trap particles you can’t even 
see. Cost much? Strictly small change— 
$1.38 to $3.00, depending on car make. 
Purolator Products, Inc., Rahway, N. J.3 


‘Toronto, Ontario, Canada. 
‘neg. U. 8. Pat 08, 


MICRONIC 


Why, sure it’s WILLIAM BENDIX, you knew it cll the time, 
(Costerrng in RKO's “Macao” 


mar 1951 TI 


PFLUEGER 


REEL 


ENJOY BETTER FISHING 
AS LONG AS YOU LIVE 
Cast lures better—place them more 
accurately —have instant response 
hooking strikes. A Pflueger Reel can 
give you an entirely new appreciation 
of fishing. The 
Pflueger quality 
guarantee never 
expires. Ask your 
Dealer. 
Te NTERPISE wr, 8, 
iia, 


PFLUEGER SUPREME 
$35.00 


87 Yoors 
BF] Mohing Fishing Toctle 


~~. PFLUEGER 
¢ - A GREAT NAME IN TACKLE 


Give OLD TMERS 


They're Perfect for- FATHER'S DAY Gifts! 


1909 sramry 
STEAMEN S25, 


119 Mone 
FORD sae 


* EGERREGEEEE! 


T2 Porutar science 


FOR EVERY 
PURPOSE! 


aa a7 
Save at Least 
. tunanee 3 4 30% TO 40% 


Dust and Grease Proof Motor 


Fans, Floor cle 
Alte Fans, 


‘Steet ‘Alt "Types 
The Newent In Clreulatore, 


WRITE 


morons, snurrers | TODAY 
) Ee Devoit & Mich 
‘Largest Stack All Type Alpine Tires tn Word 

LOOK! NEw 
6 PLY TIRE, TUBE & WHEEL 


only $8.95 


LOWER YOUR CAR 
pisiut Clr. Loverioe Bhsha 
See 


RE-STRING RACKETS 
g_AT HOME—EARN MONEY 


ringing Tools, 
Gut and Nylon Strings. Every item high 
Ts 


803 So, Boulevard PS-5, Oak Park, Il. 


W. AL BICKEL & C 


EVEREST & JENNINGS WHEEL CHAIRS 
Peformance 


‘Outdoors oF in, Everest & 
Jennings Wheel Chal 


ied 
[oints. Folds t0 10 inches. 
See your dealer or write for catalog 


EVEREST & JENNINGS 
761 N. Highland Ave., Los Angeles 38, Calif. 


‘Yes, now’s the time to get 
your Whizzer! 

‘Three great Whizzer motor- 
bikes to choose from—new 
Ambassador, full size, fully 
equipped, with many luxury 
features; Sportsman, a low- 
slung beauty with great 
riding qualities; and Pace- 
maker, popular-priced motor- 


See the Whizzer line at your dealer's, or write today for free booklet. 


your Whizzer | 


BETTER THAN EVER 
FOR FUN AND LOW-COST RIDING! 


bike that’s complete and 
ready to ride. 

All Whizzer motorbikes pow- 
ered by the famous 4-cycle, 
138 c.c.,3 h.p. Whizzer motor. 
Up to 100 miles per gallon, 
speeds from 5 to 40 mp.h. 
This motor, sold complete 
with attachments, can make 
any standard heavy-duty 
man’s bike a motorbike. 


WHIZZER MOTOR COMPANY + 362. Sanford St., PONTIAC, MICH. 


Install the 
PRECISION 
folding stairway 
YOURSELF 


Fits all celtings. Just saw the hole 
yo ¢rame ‘the hole with 


See your local lumber dealer or write direct today. 


Manufactured by 


BOAT KITS 


¢ > maces 
& 10 10 14 FI, 
PRAMS 

$39°° up 

8 TO 11 FT. ALSO WITH SAMs 


Saas 
Sr9, urea 


INBOARDS & 
CABIN CRUISERS 


10 Bg 
Oy 


NEW CATALOG 
MOST COMPLETE EVER OFFERED 
4-BOAT KITS-26 MODELS 


PRECISION PARTS CORP. 
Nashville 7, Tennessee 


> All For Only 35c, SEND COIN TODAY 


U-MAK-IT PRODUCTS 725322"! 


T. 
New York 59, N.Y. 
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STURDY=SAFE 
Get this Old Town Skiff 


# In salt or fresh water—in calm or 
rough seas — this boat handles equally 
well. From Maine to Fl 
men say it’s dependable in 
weather, Its high bows and staunch 
construction make it ideal for family 
use, Built to carry outboard motors of 
2% to 16 HP. 


FREE CATALOG 


OLD TOWN BOATS 


‘Old Town Canoe Co., 745 Wood St.. O14 Town, Maine 
| PEBASE SEND ME FREE CATALOG 

1 Name. 

aa 


Lewy. 


HULA DANCER . “GETS BIG BIG FISH 


Small but 


ITE TODAY FOR BiG FR 
;OLOR CATALO 


Now, a G-E sealed heam 
type headlamp for BIKES! 


Gives more . 
{> 
Seal 


light, does not 
Brings the same advantages to bikes as the 


grow dim! 

famous General Electric “all-glass” sealed 
beam headlamp has brought to automobiles ! 
Hasown built-inreflector. Does not growdim 
with age. Beam is five feet thirty feet 
long. Operates on 5-volthand-lantern battery 
or electrical generator used on bicycles. 
Now on sale at hardware and bicycle stores. 


GENERAL @@ ELECTRIC 


TA PoPuLAR sciENcE 


ELECTRICITY Qryotew 


FOR PORTABLE, EMERGENCY OR HOME USE 
ONAN Blea Fonts generate 


lor 
houptel, homes, civil defeme 
nits against power failure, 
400 16 35,000 watts. Gasoline 
of Diesel-powered. Priced 
from $219.00. 


la 


D. W. ONAN & SONS INC. 


6727 ROYAISTON/AVE. + MINNEAPOLIS 5, MINN, 


SPORTONE MUFFLERS 
Ford & Chevrolet $ 445 
sas 
15.95 
295 


‘All other populor carn 
V-8 Dual Sets 
Chromed Silentips 


RUNNING, 
WATERS 


ROT 


aia att 


Into new, with and 


BATTERY LABORATORY SCHOOL 


DEPT. PSM, MINNEAPOLIS 4, MINNESOTA 


Exclusive Ozorka Laminated rib Construction 


‘OWN THE BESTI Bui 
65%. All models still available—handy cor 
runabouts. Send 25¢ for complete ca 
fafunded on First purchase, 


OZARKA, ENC. 751 s0nveN LANE, woonstotk, ILL. 


‘on OZARKA and SAVE 35 to 
3B, snOpEY 


baa — 


CHAMPION 


Install 
DABLE 


Beautiful 

Colorful 4 =F 
Shakespeare 1951 Tackle 
Book and Fishing Calendar 


FEATURING: 


's Fishing Calendar—Shows Best 
Days to Fish! 


® Costing lessons, fishing tips, "Bolonced Tackle” 
suggestions by U. S. Champion Ben Hardest 
® “Filing the Tackle to the Mon—or Woman” — 
by Joson Lucas, famous angling authority 
© New Shakespeare Diract Driv 
NYLON Gears—the tack 
© Genvine Shakespeat 
Glass Wonderods. Ni 


President—NOW built with 
Carboloy, Nylon and "18-8" 


'® Famous Shakespeare Wondereels that Make You 
4 Fisherman in 5 Minutes. 


If You Own a Schick or Remington 
Electric Razor . . . 


You get a closer shave and 
greater comfort by prepar- 
ing your face before you 
shave. In just three seconds 
this wonderful lotion “sets 
up” your face for shaving. 
1. Te evaporates. sticky, razor- 
logzing perspiration 
2. Te lubricates the skin for fast 
tr, more comfortable shaving. 
3. Iequtens your skin—“brings 
Out" beard for closer shaves. 
It also lubricates shaver's 
cutting head for easier 
Action, longer shaver life! 


‘That's Lectric Shave. Only 
49¢, plus tax, for 3 oz —80 
shaves. Use with any make 
shaver. For a free month's 
supply send name, address 
to The J. B. Williams Co., 
(PS2), Glastonbury,Conn 


16 roPULAR SCIENCE 


5-HP Gravely Tractor powers 20 
tools—does every lawn, garden, 
field job easier, better!’ All-geat 
drive, Reverse. “Power vs Drudgery” 
Booklet FREE, Write for it today! 


GRAVELY MOTOR PLOW & CULTIVATOR CO. 
BOX 584 


THROWING-DAGCER $2” 


Trill, 
Indoors ~ovtdoors 
teor this Sportt ary 
to thvow accurately with our 


Tovgh. 
wousval 


PUMPING 


Q 
HY-SCORE 
AIR PISTOL 


110 Volt 00§ g.50 


se Tape 


iv. Si0V 80 94.50 


17 FOOT 2 INCH 
Hep pe nh | 


ae LEFPER 


FOLDING BOAT | ie 
for ba 
SAIL, PADDLE or MOTOR i Cataloguet 


insinkable 
AERIUS 


SPORT AND TRANSPORTATION 
oc ata saving 


WHETHER you're heading for good times or 
going to work, get there faster, more enjoyably 
and at less cost. ..on a Harley-Davidson Hydra-Glide. 
Swift and smooth for long distance travel. Safe and 
easy to handle in city trafic. Amazingly comfortable 
even on roughest roads, And so thrillingly power- 
packed and responsive you'll think you're riding a 
"Flying Saucer"! Small down payment, convenient 
terms. Phone or see your dealer. Mail the coupon now. 


HARLEY-DAVIDSON 


VDRAGHDE . 


DEALERS WANTED: A few franchises available for the full line of famous Big Twins and the 125 


HARLEY-paviDgON moTOR co. 
Beet. PS, Milwaukee 1, Wisconsin 

sme fre, copy, of ENTILUSIAST, Marazine 
filed with ‘motercpele action cures and Mor 
ftho ilterature on later 


ee 


|. Write today. 
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Lut VAL Up THE EASY WAY! 


TUNE YOUR ENGINE—KEEP IT TUNED. 


Gasite gets rid of winter's gum and goo, 
frees sticky valves and rin 
zoom through. Casite gu 
Smoother Motor Performance or Double- 
Your-Money-Back. 

Casi the crankcase keeps the engine 
free-running —gives cleaner, keener perform: 
ance the whole year roun 


against engine 
speeds 


colder—greatly 
Casite gets enough 
1 the right time—cuts 
throughout the life of your car. 

Get Casite today from your garage, serv- 
ice station or car-dealer. 


CASITE DIVISION, + HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 
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PLS weaeeeaeeeaean 


More beating pleasure in your 
‘Wolveri 


| 
i 
i 


iM. Gardner, Los Angeles 46, Cait. 


WHY OVER A MILLION MOTORISTS SWEAR BY THEIR 
HULL AUTOMOBILE COMPASSES 


WRITE TODAY FOR BIG FREE 19: 
COLOR CATALOG—FULL OF PICTUR 


SPECIAL! 
LOW PRICE 
WHILE THEY LAST 


NEW! SPECIAL IMPORT 
‘Sec semationn purchase ia now AMER- 


BIMOCULAR IMPORTERS, Dept. AS 158 No. Kinneloa, Pasadena 8, Calif. 


Fick your 2 


trom the line thats --- First in the Held” 


‘Accurate, Speedy Bolt Action Repeoters 
Sate, Dependable "Single Shots” 


“3inel” Auto-loaders 
Fast Handling Slide Action Repeater 


Take your pick and pick a Savage or 
Stevens .22 caliber rifle. You'll find a wide 
choice of models tochoose from with “First 
in the Field" features and values. Write for 
free catalog of Savage, Stevens and Fox rifles 
and shotguns for every shooter and every kind 
of shooting. 


SAVAGE ARMS CORPORATION 
Firearms Division, Chicopee Falls, Mass. 


OUTSTANDING FEATURES OF 
SAVAGE AND STEVENS “22” RIFLES 
Precision Rifled Barrels 
Strong, Dependable Actions 
Tubular or Clip Magazines 
Large, Well Proportioned Stocks 
Standard or Peep Sights 


STEVENS MODEL 87—.22 cal. Automatic, the rifle 
With exclusive 3-in-1 feature—instancly adjusiable as an 


itee action of any 22 auto-loader, Easily, quickly disas: 
d without tools. Choice of clip or tubular mane 
is 


STEVENS MODEL 15— le shot, bolt action, 
A long-time favorite for 

eater value than ever, St 
lt action 


cal. i 
fh 


sich ovens 
SPORT UNLIMITED 
Te 
og, plinking and the new 


ive rifle kames, built ar 
offer Year "te 


F 
re information, ask your dealer, local 
Club official or write: Sportsmen's Service 
r ‘Arms and Ammunition 

nstieute, New York, N.Y. 
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NOW-a new easy way 
to wash your car 


DU PONT 
CAR 
WASH 


makes the job 
no job at all! 


Bsa synthetic detergent, nota soap! 


Hei the fastest, easiest cleans away grease, oil, without 
way of washing a car! Just put harm to finish or tires. No need 
alittle DU PONTCAR WASH to use a chamois. After a good 
into a half pail of water, and rinsing, your car drains dry and 
you'll get the ideal car-washing _ bright... withoutstreaks or spots. 
solution, with an abundance of Try DU PONT CAR WASH 4 
foam, Then, swish, swish... it next time and take life easy! 


DU PONT NO. 7 POLISH—gives DUPONT TAR REMOVER. 
a,"super"’ shine with much less easy way to remove tar, 
rubbing. Contains "stroke-sav- oil, and tree sap from your car. 
ing” methyl cellulose. Works Will not soften, discolor or dull 
wonders on ail car finishes! the finish, 


DU PONT SPEEDY WAX—made DU PONT CHROME POLISH — 
especially for new cars—and cleans and polishes bumpers 
those fairly new. Cleans and and chrome fittingsquicklyand. 
wax-polishes in one easy step. xcellent also for nickel, 
Producesa dry, brilliant lustre. opper, and stainless 


Pomeerers BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
8D PorutaR science 


Yghlghts 


This Month 


House that Auto Surplus Bui he materials for 
this unusual home came from surplus stock of 
an automobile factory Page 130 


rill 


The Right Way to Climb a Ladder: The first Pint-Size Racers Thrill Track Fans: These “three- 
rule is to make balance and leverage work for « put an exciting show sm 
you—not against you. Page 170 in the crowd's lap Page 110 


paints make it easier to take the dra 
your slab floors. Page 197 
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By Wilbur Shaw 


PS PHOTOS BY W. W. MORRIS 


REPORT FROM THE Rexe prices and big- 

ger tax bites out of 

the American pocketbook 

are making “little” cars 

look more attractive these 

days to a lot of buyers. 

They're priced lower. 

They use a lot less gas. 

They go farther on a set 

DMRS SEAT es) CF ints, ‘Hey ve iendiextta 

park and maneuver. They're ideal for daily 

shopping. Most of them are simpler than 

the big cars and therefore easier and less 
costly to keep in repair. 

So let’s take a ride in three of these 
short-wheelbase jobs on the Indianapolis 
Motor Speedway and see how they perform. 

Only two small cars—distinguishable from 
midget cars—are now made in this country. 
When the war ended, two of the “big three” 


We sped the three little ears around the track 
together, led by the Austin and followed by 
the Rambler and the Henry J in that orde1 


They're easy on the pocketbook, but 
just how much car do you get for 
the lower price? Here Shaw puts 
three “little cars” through their 
paces and gives you the answers. 


manufacturers were fiddling with plans for 
producing little cars. But they never reached 
the market. 

The two small U. S.-made cars that have 
finally made their appearance were brought 
out within the last 18 months by manufac- 
turers who hope to annex a 
the market for their products. 
Kaiser-Frazer's Henry J. The other is the 
Nash Rambler. The first is a sedan, the 
second a convertible. Nash also makes a 
Rambler station wagon. 


‘The cars are on the Speedway’s northwest turn. 
The Austin is chugging to keep ahead. Driving 
the Rambler is Tommy Milton, the famous rac- 


‘These cars aren’t the first small jobs ever 
made in the U.S. My memory goes back 
to a lot of little cars of yesteryear—the 
Ambler, the Scripps-Booth, the Arrow 
Cyclecar, the Brush, the Saxon, and the 
Monroe among them. 

But they weren't really small cars in 
those days. They'd be considered small to- 
day only because the average car is a lot 
heavier, longer, wider, and roomier than 
its ancestors. 

For comparison, in driving the two lat- 
ter-day revivals of the American small car, 
I chose a British-made Austin—which is not 
small by British standards. I chose it be- 
cause the Austin is the most popular foreign 
car sold in this country. 

This is the start of the playback of my 
tape-recorded comments on the Austin: 

You don't have to jackknife yourself into 


ing driver who now is track steward. Porutan 
Science’s Devon Francis and Bill Morris, pho- 
tographer, are in the Austin and Henry j. 


HENRY J 


the front seat of this car. There's entrance 
room and headroom, The over-all height is 
greater than in the Henry J and the Ram- 
bler. That may affect its roll ina turn... 
we'll see. 

The pull-type starter switch on the dash 
... may confuse the beginner in this job 
the starting motor makes too much racket . 


Foot Pedals Confusing 


Wups! I'm confusing the brake with the 
clutch pedal. The positioning of the two 
‘on the floor is bad . . . first gear is really 
low . . . first gear on the Austin is the te- 
verse gear on our cars . . . this little engine 
races its heart out in first . . . the transmis- 
sion is pretty noisy in the first three gears. 

The two long straightaways and four 
turns on the speedway gave me a chance to 
see what the car would do upwind, down- 
wind, and crosswind, though the wind was 
fairly light. 

I do get some roll on the turns .. . as T 
anticipated . . . despite the fact that the 
track is banked . . . and there’s some wind- 
wander in a crosswind she doesn’t want 
to keep her wheels straight . . . there's also 
some pitching on the bricks. 

The brick-surfaced portion of the speed- 
way in front of the main grandstands, a 
part of the original track that is kept for 
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sentimental reasons, is fairly rough. The 
pitching, of course, was due to the short 
wheelbase. 

I was curious as to what the Austin 
would do with the accelerator on the floor- 
board as a key to the best cruising speed. 
But first, I decided to see how fast that 
40-horse engine would take the Austin to 
an indicated 60 miles an hour. A couple 
of times around the 2%-mile track on the 
stopwatch established a speedometer error 
of two miles an hour on the high side at 
an indicated 60. 

I tried slow shifting and fast shifting on 
the acceleration, using all four forward 
gears, and the best I could do for 60 indi- 
cated was 34 seconds, That was pretty 
slow—on this side of the Atlantic. Then I 
opened her up. She edged up to 71 and 
stopped. 


U.S. Standards Different 


In running my eye back over what I’ve 
said about the Austin, I find that it doesn’t 
actually reflect my opinion of the car. The 
Austin is a good car. It’s just hard to evalu- 
ate by U.S. standards. In England, it’s a 
pretty good-looking automobile. Over here, 
it's dumpy, almost dowdy, ranged along- 
side our cars. 

Yet, it’s sturdy. It has a solid feel, like a 
bigger car. Its sheet metal is of a heavier 
gauge than that in most U.S. cars. It has 
little refinements—like a center armrest in 
the rear seat and foam-rubber cushions— 
unknown to low-priced U.S. cars. Its great 
virtue—high gas mileage—comes right from 
its great fault (by our standards)—a tiny, 
low-horsepower engine. 

I climbed from the Austin into the Henry 
J, the only U.S. car not in the midget class 
that can compete with the Austin in price. 
The Henry J I had chosen to drive was the 
four-cylinder. Kaiser also makes an 80-hp. 
six under this name. It was a stripped- 
down—not a de luxe—version. 


You Get What You Pay For 


Let's not kid ourselves about low-priced 
cars... you get what you pay for, and no 
more. I'd say this is America’s austerity car 

. and with the times what they are . . . 
we may need a lot of this kind of vehicle. 

I'm bothered by the shift lever . . . it's 
hard to get it into neutral by feel. 

I had been equally bothered by the 
Austin lever because it was mounted on the 
transmission box, as it was years ago in 
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I looked over all three engines. The 40-hp. 
Austin’s probably lacks the oomph demanded « 
by the bulk of U.S. motorists. Yet I felt that 


this car offered most for the invested dollar. 


The Rambler has big-car zip and luxury. Its 


enging ives ita weight per horsepower of 
only 29.6 pounds, compared with 33.8 for the 
4-cylinder Henry’ J and 56.2 for the Austin. 


The Henry J has zip too, but it needs a si- 
lencer for its air cleaner.’ The engine is so 
short that a shroud is put around the fan to 
direct the air backward for proper cooling. 


HENRY J 


68 re. 


Facts on the Austin 


a and model: Austin A40 four-door 


es Aik valve oches head 40, hp, at 
4,300 rpm; car w 

bore aad stioke, 2578" by 3.5 Soames 
sion ratio, 7.2:1; piston displacement, 73.17 


nestle ine piston travel: (in feet per car 
mile 
Geankkshate bearing surface: 12.407 sq. 


in, 
“Torque: 59 Ib.-ft. at 2,200 r.p.m. 
Transmission: 4-speed’ manual shift. 
Rear-axle ratio: 5. 


rear, semi-elliptic. 
fe dimensions: 


2,250 


th 
width, 61°: 
hang, 26"; 
rear, 
Inside dimensions: 
front, (two inde 


‘bumpers ‘and. guards, 153%"; 
a 


wheelbase, 
rear, 35”; ‘tread,’ front, 48%"; 
seat-cushion width, 
tly adjustable seats) 
21” each; reap leg room, front, 41”; 
ear, 3"; headeoorn, front, 368"; rear, 348") 
seat height, front, 13%"; rear, 14%"; vertical 
nce steering wheel to sect cushion, with 
seat in mid-position, 6%”; front-seat adjust- 
ment, horizontal, 7%. 
25 by 16; optional replace- 


Facts on the Rambler 


Make and model: Nash Rambler two- 
door convertible, 
2: G-ovl. L-head; 82, bp. at at 5.800 


x ate iti, 
1; piston displacement, 172.6 cu. 
piston travel: (in feet per car 
mile 1,860 without overdrive. 

Crankshaft bearing surface 

Torque. 138 Ib.ft. at 1,000 r.pan 

‘Transmission: 3-speed manual shift with 
optional overdrive. 

Rear-axle ratio: 3,778 without overdrive, 
4.375 with overdrive. 

Steering ratio: 20.4:1 

Radius of turning circle: 18° 7”. 


4.28 sq.in. 


ing area: 92,1 sq.in. 
ings: front, coil; rear, semi-elliptic. 
‘eight and outside dimensions: 2,430 | 
Ib. Capprox.); height, no load, 59K ; over-all 
bumpers and ‘guards, 176"; 
wi i 73K"; wheelbase, 100”; front ‘over: 
hang,’ 31 5/32"; rear, 44 11/32"; treat 
front, 53%"; rear, 53”. 
Inside dimensions seat-cushion ss 
front, 59”; rear, 45%"; leg room, front, 424"; 
rear, 37”; headroom, "front, 85”; rear, 35K", 
Seat height, front, 11K"; rear, 18K"; vertical 
distance, steering wheel to’ seat ' cushion, 
with seat in mid-position, 6”; front-seat ad- 
justment, horizontal, 4”; vertical, %”. 
Tire size: 5.90 by 15. 


Effective brake! 


Facts on the Henry J 


Make and model: Henry J two-door 
lan. 


Engine: 4-cyl. L-head; 68 hp. at 4,000 
r.p.m. car weight per hp,, 33.8 Ib.; bore and 
stroke, 34” by 4X"; compression ‘ratio, 7215 
piston displacement, 134.2 cu.in. 

Engine piston travel: (in fect per car 
mile )=2,620. 

Crankshaft bearing surface: 11,697 sq. 


pees 109 Ibef ft. ef ta 
FS 


‘Transmission: 3-speed 
4. 


Springs: front, coil; rear, semi-elliptic, 
‘eight and outsi a 

Ib.; height, no load, 
with bumpers and pone mig ae, 
wheelbase, 1 front overhang, 85 11/82"; 
id (indentical in front 


Inside dimensions: Seating width (door 
to door), front, 58”; rear, '; leg room, 
front, 42'32"; rear, 85.6"; headroom, front, 
35.76"; rear, 35.92"; seat height,’ front, 
11.92”; rear, 10.92”; vertical distance, steer- 
ing wheel to seat cushion, with seat in mid- 
position, 6.8”; front-seat adjustment, hori- 
tal, 7”; vertical, 1.5”. 

90 by 15. 
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That shelf under 


Fran. 
room in all thre 
full forward 
best-more tha 


LEG ROOM 


With the meas- At the 
ured back-sea oom with a 15 feet, —bler's, 
8 inches tall. They turned out to 

mately the same—between 4 and 5 inc 
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bove is the Ram- 
With the 


Henry J's. 


ie thre 


kr 


s had 
vehicles. 


‘The Henry J’s front compartment was the 
most spacious of the three. This photo is of 
the stripped-down, low-cost job. ‘The pictures 
directly below are’ of the de luxe version. 


ie. 


The Henry J’s entrance room was a bit better 
than the Rambler’s—40% by 27. Both had the 
disadvantage found in all two-door sedans 
a tight squeeze getting into the back seat. 


seats take onl 
sons comfortably. Inside the Henry J's door 
jamb you will see a rod used to lock the back 
of the rear seat down for added Iuggage room. 


American cars, instead of on the steering 
column, 

I get very little roll on the turns . . . re- 
markably little pitch on the bricks, too » . . 
but there is no solid feel . . . I don't get any 
feeling of solidity in this car . . . it feels 
light, which of course it is . . . yet it seems 
to behave in the wind. 

That was hard to believe because the 
car felt so light under me. So I made sev- 
eral more crosswind runs to make sure, The 
results were the same. I got no tendency 
to wind-wander. 

This engine is rough . . . all fours are 
relatively rough . . . so was the Austin’s. 
Your vibration level goes up as your cylinder 
count goes down. 

A calibration showed the speedometer to 
be four miles off on the high side at an in- 
dicated 60, as nearly as I could judge from 
jiggling needle. The speedometer reached 
that reading in an average of 18 seconds in 
four tries. The car had plenty of scat for 
its horsepower. 

That same jiggling needle gave me an 
indicated top speed of between 82 and 84 
miles an hour, But the vibration was so 
pronounced that the rear vision mirror of- 
fered only a shaky image of the track be- 
hind me. 

I would say that the brakes are good . . . 
there is no tendency to fade in a stop from 
high speed . . . they're better than the 
Austin’s . . . the Austin’s were too soft. The 
vision from this car is well-nigh perfect . . . 
there’s plenty of glass area. 

The Henry J proved to be about what I 
had anticipated, no more, no less. The 
Henry J's chief virtue is inexpensive trans- 
portation and roominess. It will hold five 
people. More than four can’t ride comfort- 
ably in either the Austin or the Rambler. 

My last mount was the little Nash con- 
vertible. It belongs in the class of the 
Henry J and the Austin only as to size. It's 
not an inexpensive automobile. While it's 
the cheapest U.S. convertible, there's noth- 
ing cheap about it. It costs several hundred 
dollars more than either the Austin or the 


Henry J. 
T've put more than 500 miles on one of 
these ... . and it’s a surprise . . . it was a 


surprise package from the start. It’s got 
scat... it has lines . . . it’s pretty. 

The reason for its performance is obvious 
—it has 82 horsepower in six cylinders for 
only 2,400 pounds of car. 

She gets away... gets right away... 
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measure across the driviny eed 


fat seats, e the way, are both sdjustable- 


‘The Rambler measured 54%. Like the Henry 

JJ the Rambler’ front seat was of one-piece 
design. 1 found that the emergency bra 

fambler wasn't as handy as it could be. 


The Heary J's was 57 inches. This car comes 
in both 4- and 6-cylinder versions, with win- 
dow vents, deck lid, Special Sooty, arm- 


rests, and a vacuum-1 
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pump as extras. 


T'm on a turn at 65, with no roll . . . there's 
not the slightest tendency toward roll . . . 
that’s on account of the fabric top and low 
center of gravity 


There's no wind-wander . . . there's no 


pitch . . . well, perhaps a trifle, on this short 
wheelbase... but nothing to bother you 
it rides good. 


The speedometer was on the button with 
the Austin’s—an error of two miles an hour 
at 60. With the overdrive locked out, De- 
von Francis, of the PoruLar Science edi- 
torial staff, clocked me on acceleration. We 
indicated 60 in 21 seconds. That was slower 
than I had thought it would be. 

There's a decided drop-off in acceleration 
after 65. She’s going on up .. . against a 
headwind . . . to 74. 

Runs with and against a brisk wind that 
suddenly had sprung up on the speedway 
gave me an average of 79 miles an hour. 
The one I drove earlier this year was faster 
than this one. The rear-axle ratio is 4.375:1 
with overdrive. 


All This and Lights, Too 


You can dive into a turn with this job 
without getting any tire squeal . . . that’s 
about the best recommendation I know of 

. that's a good indication of the handling 
qualities and the stability of a chassis . . . 

You can't have everything, though. The 
fabric in the top flutters . . . it does make 
quite a noise when you get up speed. The 
brakes I would rate as excellent compared 
with good for the Henry J and soft for the 
Austin. The Rambler and Henry J have 
something else on the Austin, too . . . these 
lights . . . there are red lights on your panel 

. . in both cars . . . to flash you signals 
when your oil is low or your battery is on 
discharge . . . 

This car is as solid as a rock . . . it feels 
good ... the noise level is low . . . so is the 
vibration level. My only real quarrel is with 
the rear vision . . . a fault of all conver- 
tibles. An outside rear-vision mirror on the 
Rambler is a must. 

In aesthetics, ride, and interior appoint- 
‘ments, the Rambler, obviously, was the 
class of the three little cars. It was also 
priced at the top, by a considerable margin. 
It had the convertible’s traditional draw- 
back of little or no protection for the pas- 
sengers in a roll-over accident, though 
permanent side rails holding the top gave 
it more rigidity than other convertibles 
IPS, May ’50, p. 110]. 


Little cars don't have much luggage space. 
Rambler's (center) was the smallest, Austin's 


a sample of the quality built into the 
Austin— rubber in the seats. This car 
has pleasant little gimmicks such as a chain 
on the gas-tank cap so you can’t lose it. 


As for a choice among them, the buyer 
has to ask himself what he wants in an 
automobile—a high cruising speed, luxury, 
looks, price, trade-in value, economy, ease 
of handling, or a combination of only some 
of these and perhaps other factors? 

With prices at the gas pumps on the rise, 
does he actually want better mileage at a 
sacrifice of room, or would he rather get 
his economy by cutting down on his driv- 
ing and own a full-sized car? If he wants 
economy, any one of these three little 
cars—together with a number of other little 
European cars on the U.S. market—most 
certainly will give it to him. He can get 
up to 25 to 35 miles to the gallon. 

Cars, like meat, sell by the pound. Manu- 
facturers are always trying to reduce their 
cost-per-pound of car. The cost-per-pound 
of little cars is considerably bevond that of 


ed. Low-priced Henry 
m inside the car. 


(right) the best desi 
J's (left) is reached 


This picture was shot through the back of a 
de luxe Henry J, which has a rear-opening trunk 
lid. Back of rear seat is locked down, ‘This 
model has a divided front seat and special trim. 


big cars. For what value it may have in 
deciding your choice of a little car, here 
are the costs-per-pound of the three cars I 
drove. They are figured on the basis of New 
York salesroom prices in mid-March, 1951, 
including the Federal tax but not a sales 
tax: 

Austin—69% cents. 

Rambler—80% cents. 


Henry J—59 cents. END 


This Month’s Shaw-ism 


The man who always beats the light de- 
serves a nice funeral. 


Diab! 
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50-Foot Radio Telescope to 
Study Static from the Stars 
Wuar looks like a gigantic chafing dish 


on top of the buildin 
inch “radio telescope 


above is a new 600. 
at the Naval Research 
Laboratory in Washington. At right, work 
men lower into place the last of 32 alumi 
num sections forming 
that will focus radio waves from the heavens 
onto an antenna in the center. Installed on 
a five-inch-gun mount, the reflector can be 
rotated a full circle and aimed vertically 
from below the horizon to beyond the 
zenith. The 75-ton instrument will extend 
scientists’ observations of radiation from the 


1 concave reflector 


sun, moon, and stars. Their findings, besides 
enlarging man’s knowledge of the universe, 
are expected to be useful in long-range 
weather forecasting and in predicting solar 
disturbances that interfere with radio com- 
munication. 


Rocket Power Tested in Stand 

Srew1nc flame like a giant blowtorch, the 
powerful rocket engine at left would fly 
faster than sound if released. But North 
American Aviation engineers keep it tied to 
this stand in the mountains of southern Cali- 
fornia while instruments measure its power. 
Platforms atop the stand are used to install 
fuel and pressure lines, and water jets be- 
low prevent fires during guided-missile tests 
for the Air Force. 


Catapult to Hurl Jet Aloft 

To save precious seconds in heading off 
enemy planes detected on a radar screen, 
the Navy's new, batlike XF4D interceptor, 
below, is designed to be catapulted from a 
carrier deck. Expected to climb rapidly to a 
height of eight miles, the Douglas-built tail- 
less jet craft has completed high-altitude test 
flights. 


Trailer to Carry Boat on Roof. De- 
signed for use by traveling sportsmen, 
this car trailer makes it easy to take a row- 
boat along on trips. The boat fits neatly 
over a raised section in the center of the 


Rotary Hammer to Break Up Paving. 

Old road surfaces that are to be repaved 
could be broken up quickly with this de- 
vice. It consists of a rotary hammer that can 
be mounted on a tractor and driven by the 
tractor’s power take-off. The hammer has 
a series of pivoted arms that flail the paving 
as they rotate. 


Turn the page, please, for three more new ideas. 


New Ideas from the Inventors _ 


roof, which in turn provides additional head- 
room inside the trailer. A pair of davits, 
which can be raised when needed, makes it 
imple to lift the boat off the roof and lower 
it for use at the destination. 


3 Radar Target to Float. This collapsible 
radar reflector for guiding searchers to 
downed fliers is supported by two circular, 
tubular frames that inflate automatically 
when the buoy hits the water. The water 
closes an electrical circuit to fre a powder 
charge that drives release pins into two gas 
cartridges for inflation. 
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MORE. New Ideas from the Inventors 


Sight to Aid Gunners. Looking through 
this whirling stroboscopic disk, a gunner 

cer stream only as short dashes 
own range. So instead of 
ne simply 


° comes into that particular 
into the bullets’ path 


Hoist to Have ‘“Gooseneck"” Boom. License to Be Part of Car. The license 

Operating on the same principle used in plate developed by this inventor is trans- 
many jointed toy animals, this hoist has lucent with opaque numbers and is perma- 
a flexible boom controlled by a central cable. _ nently installed to form an actual part of the 
With the cable pulled taut, the boom as- trunk compartment. Lighted from within, 
sumes a vertical position. As the cable is the plate would be clearly visible, prac- 
payed out, the boom curves down until the tically theftproof, and difficult to falsify. 
full limit of its ringlike hinges is reached. It would be kept up to date by installing a 
The internal cable is then used as hoist. new insert each year. 


Potents on these inventions have been granced to: 1. R. Kuns, Cincinnati; 2. 4. Putnam, Chicego: 3. £. Hudspeth, Cam- 
bridge, and J. Nash, Boston; 4. E. Beker, Merced, Calif.; 5. H. Drake, U. S. Navy: 6. O. Gropper, Woodside, N. Y. 
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ag 


CANOPY 


RETRACTABLE NOSE 
LANDING GEAR 


I NSTRUMENTED 
WOSE BOOM 


FUEL TANKS 


VERT. STABILIZER 
(NO HORIZONTAL STABILIZER) 


RETRACTABLE MAIN 
LANDING GEAR 


INTEGRAL 
FUEL TANKS 


Tiny X-4 Sonic Research Plane Is Packed with Gear 


Hene’s a peek at the tightly crammed 
interior of the Northrop X-4, one of the Air 
Force’s flying laboratories. For the past 
two years AF pilots have been flying the 
jet research plane at Edwards Air Force 
Base, Calif., delving into the mysteries of 


Plastic Suit Stops Radioactive Dust 


Intenvep for use in radiologically con- 
taminated areas, this plastic suit will keep 
out water and dust particles as fine as 
1/50,000 of an inch in diameter. Suit and 
boots are made of vinyl, with an acetate 
window. A mechanical filter protects the 
lungs, and rubber gloves allow finger move- 
ments. Lockheed designed it for the Navy. 


Navy Develops Cold-Weather Boot 

Tue new boot, left below, is rubber in- 
side and out. Sandwiched between is a lay- 
er of wool insulation, seen along sole in cut- 
away, center. Worn with only one pair of 
medium wool-cotton socks, this construc- 
tion prevents excessive perspiration that 
sometimes caused frostbite with the old- 
style shoepac, right, that required one or two 
pairs of heavy wool socks for insulation. 


sonic flight. One of the smallest planes 
ever built for the Air Force, the X-4 meas- 
ures only 25 feet from wing tip to wing tip, 
20 feet from nose to tail. Elevons in the 
trailing edge of the swept-back wing double 
as ailerons and elevators. 
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TURKEY 


World’s largest p eliminates 3,200-mile 
tanker trip once needed to ship Arabian oil to 


American engineers built the world’: 
largest pipeline to carry oil across des- 
ert country that even the camels avoid. 


IL men call it Tapline. To build 

the face of colossal difficulties, took 
1,600 Americans, 15,000 Arabs, $225,000,- 
000, and 270,000 tons of steel—hauled half 


round the world from 
le pipe a 
is deliverin, 
from rich fic 
ulf to the 
ean 
3.200-mile se 
would 


way 


ornia 
cross the blaz- 

300,000 bar- 
lds on. the 
astern shore of the 
To carry as much by the old 
through the Suez Canal 
tankships busy steadily 


Arabian de 
rels of oil a day 
Per 


Tapl Judes two sections: a 
distribution network owned by Arabian- 
American Oil Co. and a in line owned by 


Trans-Arabian Pipeline Co.) runs from Ba 
rein, in Saudi Arabia, to Sidon, in Lebanon. 
From. there take the oil to U.S. 
s in Europe. Construction 
e by International Bechtel, Inc., and 
Williams Brothers Corp. 
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|, vital to European defense, 
nnot be stopped now by bombing. of 
But pipeline itself is vulnerabl 


being 
located in Middle East not far from Russia, 


At line” on Mediterranean, tankers 
tie up at four berths n 
feet apart, and are fed by subma 
ning a mile out to deep-water 


Spee ines wrap and lay huge p be 
low) ft, Arab a ¢ 
controlling oil How, Some 
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Greenhouse Plants Grown and 
Transplanted in Plastic Bags 


Bacs of Vinylite plastic film hold the rose 
plants at right, growing in a greenhouse 
during the off season. Bag and all, they are 
transplanted in summer to the outdoors and 
later in the year are taken in before kill- 
ing frosts. 

The plastic bags replace bulky and break- 
able pots for planting seedlings and seed, 
in a system originally developed for raising 
tomato plants by Frederick W. Stanton, 
Holland, Mich., grower. Successfully used 
hoth with vegetables and flowering plants, 
it is said to double the number of tomato 
plants that can be grown in a given space 
and increase the yield per plant. 

Filled with mica, the bags are set in a 
long, narrow wooden trench in the green- 
house. Through openings in the bottoms of 
the bags, the plants absorb chemical nour- 
ishment and water pumped into the trench. 


¥ 


Postcards Ride Sea Currents 

Severat thousand postcards will be 
dropped into the Gulf of Mexico this year 
by Navy aircraft. Sealed in plastic (left), 
the “drift cards” will float with the currents 
and be cast up on beaches. Finders are 
asked to mail them to the Gulf States Ma: 
rine Fisheries Commission at New Orleans. 
Thus scientists will be able to trace sea 
currents important to the fishing industry. 
Floating bottles, in which cards have been 
put before, are affected too much by wind. 


Motors in Wheels Drive Gas-Electric “Car with a View” 


Foun electric motors built into its wheels 
drive a  gasoline-electric car called the 
Symétric, introduced in Paris. A generator 
driven by a four-cylinder Simca motor sup- 
plies current for the transmissionless drive 


and for braking, eliminating brake drums 
and lining. Unusual window area gives all- 
around view. Windows slide into the top, 
and doors into the floor, as below, to pro- 
vide unobstructed access. 


9B POPULAR SCIENCE 


How color drum fits around 
TV tube is shown in back view 
at left. Drum motor is visible at 
right of drum. In front view of 
set (below), tube can be seen 
through the color drum. 


Big Pictures on Color TV Made Possible by Drum Filter 


Coxon TV pictures as big as you want 
are now possible with the Columbia Broad- 
casting System's color method. Previously 
picture had been restricted to about 
12 inches, a limitation severely criticized 
by CBS opponents. Using a drum instead 
of a disk for the color filter turned the tricl 


The picture tube fits inside the horizontal, 
varicolored drum, which spins around it to 
create the illusion of full color. The drum 
need be only slightly larger than the tube 
itself—a drum 20 inches in diameter accom- 
modates a 17-inch tube. A disk for a tube 
that big would be a yard across. 


300-Ton Tank for Refinery so Big It Rides Three Flatcars 


Ir rook three railroad flatcars to handle 
this tank—the heaviest piece of oil refinery 
equipment ever sent by The tank, 
called a “49-tray depropanizer,” is 13 feet in 


diameter, 120 feet long, and weighs more 
than 300 tons. Bridges on the route from 
Houston north had to be checked in ad- 
vance for strength and clearances. 


os 
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CARS riding an endless belt could carry 
more than 500 people a minute across 
the world’s biggest city. Plans for them have 
been submitted to officials struggling with 
New York City’s traffic congestion. 

This new kind of subway train would 
never stop nor end. Passengers would enter 
its cars from a sidewalk moving a mile and 
a half an hour, which is slower than many 
moving stairways. The cars would speed up 
to 15 miles an hour for the trip. At the end 
they would slow down and be turned around 
by a constantly turning horizontal wheel. 

Although small, this train’s many little cars 
could carry nearly twice as many people 
about a third faster than the crowds trans- 
ported now by shuttle trains under 42nd St. 
between Grand Central and Times Square. 

This shuttle is one of the worst bottle- 
necks in New York subways, and the mov- 


Passengers enter conveyor train 
by walking onto moving plat- 
form—like Escalator ru 

1 speed as 
simply. step 


J 


to End New York Subway Jam 


ing-belt system was developed specifically 
for use there. Its designers, Goodyear Tire 
& Rubber Co. and Stevens-Adamson Manu- 
facturing Co., say, however, that it could be 
applied to other subways. END 


for conveyor cars has clear- 
sides. Automatic doors would 
‘open only when car was alongside platform. 


Proposed desi 
ic top 
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er Cloy D. Niver, guided by artist's 
sketch for a premium, carves whitewood pattern 
four times the size of future plastic figure. Often 
he adds intricate 


How They Make 
Plastic Figures 


PHOTOS BY ALFRED ERIS 


touches of his own. 


FEVERY moming thousands of youngsters 
“4 watch popeyed as their mothers open 
their favorite breakfast cereal 
What makes it their favorite is not calories, 
vitamins, or 


boxes of 
crunchy-goodness—but the 
realistic plastic miniatures of cowboys, In- 
dians, buffaloes, fighters, and skaters 
that come tumbling out 

These pictures tell the story behind those 
a story of skilled 
craftsmanship teamed up with mass-produc 
tion methods. 

The photos were taken in the plant of 
Monroe Plastics, Rochester, N. Y., a major 
producer in this new industry 
pany is headed by a young en 

Copland, who designed most of its ma- 
chinery. It turns out millions of the minia. 
tures a year in almost a hundred varied 
models carefully chosen by a vote of adver- 
tising and merchandising experts for their 
appeal to small-fry collectors. 


prize 


sales-boosting, premiums 


The com- 


ineer, Irwin 
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follows the wood pattern 
out image one-fourth size in 
steel. Size i all figures 


ater in packai 


urnishing compound to 
pany laws or impurities from cavities 


just before they go to the molding machine, 
Care here avoids production stoppages later 


E INTEREST (a 


WAY SAFETY 


Roadometer, shown testing er” in photo 
above, reproduces driving scenes such as those 
shown at right. Movie starts with view of quiet 
suburban street. As “car” starts, progressive 
emergencies are introduced. ing box and 
pedestrian episodes are two of three requiring 

stops. Six other incidents are judgment 

equiring such action as turning and blow- 
ing horn. Machine can be adjusted to take any 
film sequence. 


Mechanical 


Attendant removes score 
card from Roadometer 
after test. Drivers who 
try for better score bj 
riding brake are penal- 
ized for hasty reaction. 


Cop Scores Motorists 


By Devon Francis 
PS PHOTOS BY HUBERT LUCKETT 


Foe years experts in traffic safety have 
been trying to invent a machine that 
would produce a clear test of a pers 
driving ability, Last month just such a ma- 
chine was announced. 

Exhibited at the annual exposition of the 
Greater New York Safety Council, it has a 
“mechanical brain tots up a score for 
—and against—a motorist driving through a 
series of emergencies. Yet the driver never 
budges from the testing room. 

The machine, called the Aetna Roado- 
meter, was introduced by the Aetna Cas- 
ualty ‘and Surety Co., of Hartford, Conn., 
which collaborated with the Automagraph 
Co., of New York, in developing the device. 

It differs from previous driving-test_ ma- 
chines in that the driver isn’t merely rated 
right or wrong in his reaction to an emer- 
gency. If he’s wrong, it tells him just how 


wrong he was—and prints the result auto- 
matically on a score card. 

It tells him how well he steers, whether 
he goes too fast, how quickly he hits the 
brake pedal, whether he remembers to blow 
his hom at an unwary pedestrian, and penal- 
izes him if he fails to signal. 

He sits in a simulated driving compart- 
d “drives” along a street pictured on 
n before him by a movie projector. 
The illusion of a car is complete, even to a 
hood ornament. A box falls off a truck in his 
path, and he has to brake to a stop. A pedes 
trian pops out from between two parked cars 
into his way. Two crowd him on a 
curve. 

The use of movie films in driver-testing is 
not new. Tests of judgment and steering 
proficiency, however, are new. So is the 
automatic scoring. That's done by a complex 
series of relays, selsyn motors, solenoid coun- 
ters, and selector switches. The Roadometer 
can be “driven” from 16 to 40 miles an hour, 


a sc 
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HINGED MIRROR DIRECTS 
MOVIE MAGE ON SCREEN 


mower 
FOR COOUNG 


STEERING-ERROR 
1 verecror 


SCORING 
ACCUMULATORS 


Front of control mechanism shows machine's 

rains” and steering-error detector, When 
steering error occurs, selsyn motor, rotating 
for correct direction and amount of turn, be- 
comes unbalanced with another selsyn, Keyed 
to steering wheel. This causes a “slave” selsyn 
to tum mirror, shifting screen image left or 
right in response to steering error. 


but it imposes harsh penalties for speeding 
by allowing the driver less time to meet an 
emergency. 

The heart of this driving tester is the 
series of solenoid counters, or accumulators, 
that record, “remember,” and deliver to a 
miniature printing plant the degree of error 
committed by the motorist. 

Here's what happens within the machine 
to record a score when a “driver” meets an 
emergency: A transparent spot on the side 
of the film lets light strike a photoelectric 
cell. This advances a multi-channel selector 
switch to the particular contact set up for 
this emergency. The switch closes a series 
of relays, giving life to the circuits that will 
record what the driver does. One of two tim- 
ing motors starts ticking off the interval al- 
lowed the driver to react. 

The motor runs until the driver hits the 
brake. Now a second timing motor, together 
with a scoring arm on an accumulator, 
counts the time—in tenths of a second—ticked 
off by the first timing motor. This records 
the amount of time it took the driver to 
stop. Another spot on the film sets off a re- 
lay that feeds the score to a counting head, 
starts the printer, and clears the accumulator 
so that it is ready to rate the driver on the 
next emergency. 


106 Porutar science 


‘conTINuOUS-FeED [i 
FUR MAGAZINE 


SUDE PROJECTOR 


16MM. MOVIE 
PRONECTOR 


(COUNTING. HEAD 
) No PeIvTiNG UNIT 


SCORE-CARD 

Fete UNH 
wit 

SCORE CARDS 


REGULATOR 


Both slide and movie projectors, together with 
continuous-feed device for film, can be seen in 
exposed back of mechanism. Film is interrupted 
and slide flashes on screen when driver com- 
mits error. Film runs at a rate of 16 to 40 
frames a second. By changing film program- 
ming panel, machine can use ‘ims containing 
new sets of driving emergencies, 


STEERING ASSEMBLY 


Under floorboard are accelerator, brake, steer- 
ing, and horn assemblies. Resistors sense ac- 
celerator position. When brake is pressed, con- 
tact, points start timing motors. Nylon’ rope 
on friction disk turned By steering wheel gives 
driver “feel” of tum. Machine, weighing al- 
most half a ton, draws 10 to 15 amperes, plugs 
into any 115-volt outlet. 


Second fuel for Crosley high-com- 
pression engine is provided by 
Thompson Vitameter, shown in- 
stalled here on tiny motor. 


Only Crosley Super Sports model 
is equipped with engine of 10:1 
compression. Highest’ comp 
compression’ in industry is 7 


‘VITAMETER 


Sa Fue tan 


CONNECTION TO 
MANIFOW VACUUM 


Dual Fuels Give New Crosley Highest Compression Engine 


Crosey Morons, the people who make 
-pocket cars, have announced an 
with the highest compression ratio 
among stock U. S. cars—10:1. Oddly 
enough, the engine, installed in Crosley’s 
Super Sports model, uses regular gas 
Crosley avoided premium fuel by fitting 
its new engine with a dual-fuel sys 
der ordinary loads, the engine oj 
regular fuel. When detonation: 
is about to occur, a mixture of alcohol, 


water, and tetraethyl lead from a second fuel 
tank is automatically fed to the carburetor 
to be mixed with the regular fuel. This pro- 
vides a non-detonating charge that insures 
more complete combustion and saves power 
waste. 

With the dual-fuel system (PS, Sept. '48, 
p. 98), the company claims greater horse- 
power, better hill-climbing ability, higher 
speed ‘under loads and greater economy for 
its four-cylinder engine. 


Aluminum Scaffold 
Is Strong, Light 

Tue old wooden-plank 
scaffold, long used by 
painters and carpenters, 
has given way to a strong- 
er one made of aluminum 
channels with plywood in 
truss-type construction. 

The new plank (upper 
one at left) supports three 
men with less sag than a 
conventional plank with 
only two men. A 24-foot 
length weighs only 70 
pounds, compared to 230 
for a solid-wood plank. 

The new plank is made 
by the Stinson Mfg. Co., 
of Spokane, Wash. 
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‘Cannon’ to Hurl 
Billion Volts 


T= mightiest of “cannon” is being as- 
sembled in the microwave laboratory 
of Stanford University, where trials of it are 
already under way. The longer it grows, the 
more powerful it becomes. So far it has 
reached a length of 80 feet. Eventually it 
will measure 220 feet long. 

This biggest piece of “ordnance” is a 
linear accelerator for studying atoms, It 
fires the smallest of projectiles—electrons, 
tiniest known particles of matter. When it 
attains full size, probably early next year, 
it will hurl them at a target with an energy 
of more than a billion electron volts. 

Only three atom smashers in the world, 
all still under construction at this writing, 
will match this power. 

The Stanford cannon differs from these 
in its comparatively simple and economical 
design. Instead of whirling particles in a 
circle or spiral as synchrotrons and cyclo- 
trons do, it propels them in a beeline, to 
boost them to fantastic speed and energy. 


How the Big Cannon Works 


A slender copper vacuum tube, of about 
six-inch over-all diameter, the barrel 
of the cannon. The “bore’ 
diameter of a central passage through gold- 
rimmed copper disks, fitted inside the tube. 
Electrons fed into the “breech” from a 
cathode tube are sped along the barrel by 
successive kicks from a series of Klystron 
tubes, which are called the most powerful 
vacuum tubes ever built. Speeding un- 
hindered through an aluminum-foil window 
at the barrel end, the particles emerge with 
a “muzzle velocity” approaching the speed of 
light. The Stanford cannon is said to be 
the only electron accelerator of more than 
10,000,000 volts that gets the particles out 
in the open where they can be conveniently 
counted, measured, and studied. 

Scientists will use the particles to bom- 
bard experimental targets placed in their 
path, and will measure their energy by de- 
flecting them around a curve with a magnet. 
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Breech of “cannon” is fed “ammunition’ 

electrons—by cathode tube, extreme left, through 
short connecting pipe. Cannon fires them along 
barrel extending out of picture toward right. 


Although invisible, the emerging beam fogs 
film and registers on scintillation counters 
that can be used, with oscillograph record- 
ings, to clock the electrons’ speed. This may 
permit the first direct measurements of elec- 
trons’ mass, hitherto determined by round- 
about calculations, and lead to discovery 
of new subatomic particles forming the 
mysterious “glue” that holds matter 
together. 
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“Midget” 


Lively moment occurs in three-quarter midget 


race at Tulare, Calif as cars skid around, turn, 
wheel to wheel, They're doing about 40. Turns 
are very slightly banked—about 4* 


Owners turn out motorized baby by buggies 
like this streamlined, groun Hhugging 
beauty. It rolls on eight-inch wheels, 
fitted with tires made for a cement mixer. 


Midgets Thrill Race Fans 


rH tiniest of racing cars are roaring 
around fifth-of-a-mile outdoor tracks in 
California. This summer, the motorized 
baby buggies will move indoors. 

They're called “three-quarter midgets” 
and have wheelbases about three quarters 
the length of present-day midget racers. 
Though small, they thrill spectators with 
the same wheel-to-wheel jockeying. They 
make dusty skids on banked turns, and hit 
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45 m.p.h. on abbreviated straightaways. 
Some can do 90 on a long straight dash. 
Their predecessors, the midgets, first came 
upon the scene in 1932. Promoters of big- 
ger racing cars were then moving to longer 
tracks, some 2% miles long, taking much of 
the action too far from the spectators. Midg- 
ets raced at first on tracks 1/5 mile and 1/6 
mile long. Then midgets in turn went to 
longer tracks, some a mile long, and grew 


in wheelbase, body length, and tread. Too 
far from the spectators, again. 

To put the show back in the crowd’s lap, 
a new group of promotors has come up with 
the “three-quarter midget” idea. The “three- 
quarter” corresponds to the original midgets 
in general specifications, but with newer 
engines instead of the old Saxons and 
Hendersons. 

Most of the three-quarter midgets are 
home-built with small garage lathes and 
welding outfits, A handsome blue home- 
made job built for $350 by Curly McLain, 
of San Diego, stood third in the 1950 cham- 
pionship class. Tops for parts cost of a 
homemade three-quarter midget is about 
$800, and excellent ones may be bought 
ready-made at prices from $800 to $2,000. 
One slick $2,000 job is powered by a 34-hp. 
English twin-cylinder Triumph motorcycle 
engine, souped-up to develop 40 hp. at 
7,000 r.p.m. It weighs 460 lb. empty 
seven feet long with a 60-in. wheelbase. 

Some cars use single-cylinder J.A.P. 
motorcycle engines of 30.50-cu.-in. piston 
displacement. Other owners choose the flat- 
head, twin-cylinder Harley-Davidson 45, 
the Indian twin, or the four-cylinder in-line 
Crosley single overhead-cam engine, sleeved 
down to meet specifications of the Three 
Quarter Midget Racing Association. Com- 
pression ratios range from 7-1 to 15-1. 

In back yards and small garages around 
Los Angeles, ingenious mechanics try a hat- 
ful of dodges to build greater speed and 
safety into their cars. One engine burns 
methanol fuel, another alcohol. Racing heads 
soup up an engine. Plastic shock absorbers 
smooth out bumps. 

The cars have no self-starters, and only 
‘one gear. A nudge from a truck to start 
them, and they're off. Curves are slightly 
banked to help the cars negotiate them. At 
that, the wooden walls are scarred by hub 
caps, and cars have jumped the wall. 

To keep the sport from becoming only a 
rich man’s hobby, the T, |.R.A. runs the 
events as claiming races—but at a fixed 
price of $2,000. No one is likely to pay that 
for a car he can buy off the track or make 
himself for much less. And the owners, 
knowing that is the most they can get for 
their tiny mounts, are not likely to put a 
lot of money into theni. So both ways it 
helps hold down the cost of the cars. 

To keep the spectators happy, the 
.Q.M.R.A. is shooting for a 1/6-mile track 
—to bring the show to the customer. END 


I 


Motorcycle engines serve as power plants for 
three-quarter midgets. This tiny racer has frome 
mounted twin Harley, of 45-cu.-in, aaa 
nent, driving car through rear wi 


Pit mechanic, Ging fat inflates tie by attach- 
ing bottle of compre ir with hose, Bottle 
once carried oxygen in B-20 bomber. Welded 
wheel guard prevents hooking in turn jams. 


SPECIFICATIONS 
THREE-QUARTER MIDGET 
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Hinge Holds Can Cover. A 
garbage-can cover won't get 
lost if this hinge is screwed 
on. For use on any size of 
can, the steel hinge is avail- 
able from Melaire Distribut- 
ing Co., N. Y., at about $2.25. 


12 rorutar science ~ 


Aids to Modern Living 


Board Has Gliding Top. To reach the 
neck and shoulders or the bottom of the 
e garment you are ironing, you just shift 


7 the top of this board to the right or left 
and lock it in position. Made by Leisur- 


\ Maid Mfg. Corp., of Grand Rapids, 


Once ironed onto a fabric, 
Fabri-cals are said to with: 
stand scrubbing. Made in 
many designs by Mever- 
cord Co., Chicago, they 
are sold for 25¢ a sheet. 


Mich., the board folds for storage. It is 
priced at about $12. 


Toilet Seat. 
This cl plastic seat folds 
to 4% by 8 inches for con- 
venient carrying when travel- 
ing. It is priced at about $2 
by the Toddler Sales Co., of 
San Mateo, Calif. 


o 


F 
L 

Fan You Can Assemble. Less costly than 
a comparable preassembled unit, a new GE 
kit consists of a 10-inch blade, AC motor, 
cord, brackets, and screws. Intended for 


en 
eco 


oe 


built-in application in kitchens or attic 
rooms, the kit is priced at about $13. The 
fan is capable of moving 360 cubic feet of 
air a minute, Assembly takes 10 minutes. 


Bag Has Shoe Compartment. A zippered 
section in this nylon satchel keeps shoes 
separate from other clothing. Leed’s Travel- 
wear Corp., New York, sells it for about $15. 


} ain comes in 
© THROUGH Louvers 


Window Has Built-In Louvers. Both fresh 
air and an unobstructed view are provided 
by this corner picture-window unit with 
built-in wooden louvers mounted under- 
neath the glass. Vertically sliding panels 
control incoming air. Lilly-Vent, Inc., of 
Portland, Ore., makes it in all sizes. 


Pint-Size Garden Tools. Here's a set of 
small-scale tools for potted-plant and win- 
dow-box gardeners. Village Store, Lake 
Placid, N. Y., sells them for about $2. 


Nut Cracker Works Like Jack. With each 
squeeze of the lever, the crossbar holding 
the nut moves up a notch, applying travel- 
limited pressure that breaks the shell but 
leaves the kernel whole. Priced around $3, 
the English import is available from Hoffritz 
Cutlery, New York City. 
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Chromatogr: 


hy strips the four tons of ox 
liver above 


their minute fraction of vitamin 


" 


By. All this liver gives only 1/30th ounce of 
crystals in test tube held by British chemist. 


How Chemists Can 
Cut Liquids With a Knife 


T TAKES all of those four tons of ox liver 

above to make the few crystals of valu- 
able vitamin Bw in the test tube held by 
this British chemist. But thanks to a chemi- 
cal process called chromatography, such a 
fantastic extraction job becomes almost 
routine. 

Chromatography, discovered back in 
1906 by a young Russian botanist named 
Michael Tswett, practically lets you cut up 
liquids with a knife. It depends on the fact 
that certain materials will adsorb (pick up 
on their surface) other materials from solu- 
tion. And the speed of adsorption depends 
on the particular materials involved. 

Thus, when a solution containing only a 
tiny fraction of the stuff you want (Bz, for 
example) mixed up with lots of other stuff 
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is poured through a tube containing the 
right adsorbent, the Bu will all be trapped 
in one section of the tube. The unwanted 
materials in the solution will be trapped in 
other parts of the tube—the faster adsorbing 
materials above Bu and the slower adsorb- 
ing materials below. 

Then all the chemist has to do is push 
out the column of adsorbent and cut out the 
section that has By. Usually he can find the 
stuff he wants by its color (hence the name, 
chromatography), but other identification 
methods can be used. 

Chromatography has become increasing- 
ly important recently in much biochemical 
research, not just in Br: extraction. In this 
country, vitamin Bu is usually made by a 
fermentation process, like penicillin. 


Model Fans Plan 
Their Dream Railroad 


finercesames 
% ay” AON y 


By R. DeWitt Miller 


DRAWINGS BY WALTER POPP 
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just keeps cars moving past miniature sta- 
tions and through papier-maché tunnels. 
This model-railroader’s heaven would be an 
unpredictable world. There would be 
wrecks and landslides; rain and snow; sun- 
light, darkness, and dawn. 

And yet it was a very real railroad—in 
the sense that it could be built. Every de- 
tail is within present technical know-how. 


‘Towers house engineers above the switchmen. 


Once the money is collected, the rest of the 
dream could become reality. 

Here's how it would look: 

The railroad is housed in a gigantic han- 
gar-like building about the size of a city 
block, and three or four stories high. Seven 
feet above the floor an immense table, cov- 
ering the entire area of the building, has 
been constructed. Mountains, _ valleys, 
plains, and deserts are built on this plat- 
form. Trap doors, strategically placed and 
camouflaged, give access to the surface of 
the table. 

The huge room beneath the platform con- 
tains shops for the building and mainte- 
nance of the dream world above. A network 
of wires connects sections of track, control 
panels, switches, light systems, automatic 
uncoupling ramps. 

Through the mountains and valleys of this 
miniature world run miles of tiny rails—in 
long straightaways and easy curves, or 
climbing in tortuous switchbacks across the 
mountains. The entire layout is built to 
what model railroaders call HO gauge 
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(tracks % inch wide), which is based on a 
scale of approximately % inch to the foot. 
Men and women in such a world are about 
% inches tall. A 3,000-foot mountain towers 
30 feet. Boxcars are six inches long. 

Over the rails of this Lilliputian land 
roll dozens of electric trains. These vary 
in length from five to 50 cars. There are 
sleek streamliners, standard Pullmans, long 
freights, strings of coal and tank cars. 

Streams and rivers flow gently beside the 
tracks or foam down mountain gorges. 
Across them tiny rails are supported on the 
spans of miniature bridges. The water sup- 
ply is piped beneath the table. 

The entire railroad is divided into blocks, 
or sections of track. There is a station for 
each of these blocks. Some of these stations 
are located in miniature cities, others in 
desolate mountain hamlets. Near every sta- 
tion is a tower reaching almost to the roof 
of the shed. These towers have two glassed- 
in compartments, one above the other. 

In the lower compartment sits the switch- 
man for that particular block of track. In 
front of him a complicated panel controls 
any switch in his block. The switchmen 
wear headphones and transmitters so that 
they can keep in constant communication 
with the engineers, repair crews, yardmen, 
and, of course, the dispatcher. 

The top compartment of each tower 
houses one or more engineers. Each engi- 
neer controls one train operating on the lay- 
out. With a system technically known as 
“cab control,” he has almost complete con- 
trol of his train at any point along the miles 
of track in the huge shed. 

Each engineer uses two controls, a throt- 


Dispatcher sees control panel, not trains. 


tle for adjusting speed and a reversing lever. 
Througl lars peers across the 
lanseens, trying to keep his train in view. 
Often the mountains, forests, or tunnels 
hide it. Sometimes it enters a curtain of 
rain or falling snow. Then he must run his 
train blind, under dispatcher’s orders. 

The key man in the whole layout is the 
dispatcher—but he never sees the dream 
world at all. He sits in an air-conditioned, 
windowless cubbyhole. On his desk is the 
day’s operating schedule and dispatching 
sheet, Lights flashing on a map of the en- 
tire layout show movements of each train. 

Through the dispatcher's headphones 
pours an endless stream of information 
from engineers, switchmen, and mainte- 
nance crews, Into his microphone the dis- 
patcher gives the orders that sidetrack a 
freight, highball the streamliner through, 
untangle the mess when disaster strikes. 


Engineers must cope with sudden landslides, 


A “day” on this railroad is only four hours 
long. (For convenience, the dreamers de- 
cided to speed up the rotation of the earth.) 
All clocks and timing devices work on a six- 
to-one gear ratio, allowing just four excite- 
ment-filled hours from dawn to dawn. 

‘And dawns are very real dawns. Banks of 
floodlights begin to glow, then slowly bright- 
en. First the outlines of the mountains 
show, then the long parallel lines of rails 
gleam in the dimness. Tower lights in the 
yards wink off; lights in cities and passen- 


Dream’s big surprise is “dynamite” train. 


ger-train windows go out. Daylight comes. 

Now the dispatcher, the men in the tow- 
ers, and the maintenance crews know that 
in two hours black night will follow. Then 
come those 120 minutes when the engineers 
must stare through darkness trying to follow 
the tiny lights of their trains. 

Each time the sponsors of the railroad 
gather for a contest, they face a prearranged 
schedule. There will be so many freight cars 
to be moved to their various destinations. 
The streamliner and fast passenger trains 
must travel so many miles, involving many 
laps around the main line. Cars must be 
shunted onto sidings and trains made up. 

The operating schedule for each “day” 
will be different, but all schedules will be 
equally difficult, At monthly intervals dur- 
ing a period of perhaps a year, a different 
set of operators, from dispatcher to repair- 
men, will run the layout. The team most 
successful in handling its schedule will be 
adjudged the winner. 

As to the prize . . . we're still dreaming, 
so money is no obstacle. Or perhaps the 
honor of being on the team that won the 
world’s strangest and most elaborate game 
would be sufficient reward. 

But that’s not all. In this game, darkness 
and ordinary breakdown will only be minor 
shazards. Pre-set devices will, at times and 
places unknown to any of the operators, let 
loose torrents of rain and blinding blizzards 
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of snow. The rain will come from a net of 
sprinklers above the layout, and the snow 
from dry-ice chutes. Maybe we'll need min- 
iature snow ploughs to clear drifts. 

But the pre-set timing devices will have 
even more sinister purposes. A number of 
small explosive charges will be placed at 
strategic points around the layout. The lo- 
cation of the charges and the moment of ex- 
plosion will be unknown. 

‘When those explosions occur bridges and 
tunnels collapse and landslides bury sec- 
tions of track, or perhaps bend a single rail. 

Such “minor accidents” will continually 
upset the operating schedule. But if a train 
wreck is involved—perhaps a string of 50 
tiny cars toppling off a shattered bridge and 
plunging down a 30-foot mountain into a 
river below—there will be real trouble. 

Repuairs to the right-of-way will be made 
by the maintenance crews. Popping up 
through the trap door nearest the point of 
trouble, they will lay temporary track, re- 
build bridges, clear away landslides. put 
cars back on the rails. Damaged rolling 
stock will be taken to the shops beneath 
the table. Repairs will be rushed. A short- 
age of units might be disastrous. 

It was suggested that one end of the shed 
be glass, to let spectators in a grandstand 
watch the drama of the toy-train paradise. 
This idea was enlarged until all the walls of 
the shed were windows, and the cost of op- 
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erations was paid for by charging admission. 
Then somebody proposed that all sorts of 
hobbyists could be called upon. Model 
builders could produce miniature trucks, 
automobiles, farm equipment, tiny human 
beings—all built to scale. Garden-club mem- 
bers could lay out and plant fields and for- 
ests, using real grass, miniature flowers, and 
dwarf trees. Architectural students could de- 
sign and construct buildings. 
Then a man who had been pumping at 
the fire with a broken-down bellows said: 
“Maybe we wouldn't need millionai 
Maybe just cooperation would do 
But the discussion had already switched 
to a new and ultra-diabolical proposal. 
Whenever the layout was in full opera- 
tion, a short freight train would follow a 
schedule calling for almost constant move- 
ment. The boxcars of this train would 
loaded with “dynamite”—small explosive 
charges that would be set off by any abrupt 
jar. Should this train be in an accident, or 
even be roughly handled by its engineer, 
blooey! The train would blow up, making 
an awful mess and taking out a lot of track. 
About then the session broke up, and the 
drama suddenly became just a dream. But 
somehow it seems better to dream of things 
like that than the wars that most of the 
human race has always dreamed about. 
Anyway, it was a swell idea, Somebody 
ought to build it. END 


It’s only a dream. But if coope 
hobbyists could build “railroad 
sions from spectators might cover upk: 


among 
admis- 


Private Transport Flies 200 M.P.H. 
One of the few high-wing transport 
planes produced in the U, S. in recent years, 
the Aero Commander above is powered by 
two 260-hp. Lycoming engines. It has a 


Toy Uses Bubble Gum for Basketball 

A pENny isn’t enough to get bubble gum 
out of this new toy bank. A coin releases the 
ball of gum, but only into a chute. It must 
then be shot through a basket, like a basket- 
ball, before it comes out. Leaf Gum Co., of 
Chicago, makes the basketball bank. 


Jap Binoculars Are Wor! Largest 

Warn these binoculars, Japanese sailors 
could read a ship’s name at 20 miles. The 
world’s largest, the binoculars have 75-pow- 
er eyepieces. This pair is the only one re- 
maining of 12 built during World War II. 
The others are in Davy Jones’ locker. 


speed of 200 m.p.h., and can carry up to 
seven persons in comfort. Aero Design & 
Engineering Co., Oklahoma City, is build- 
ing the executive-type plane, which can 
climb 600 feet a minute on one engine. 


Reds Show Off New Farm Machinery 
Tue world got a rare peek at Russian farm 
machinery during a Paris exposition recently. 
One machine (lower photo below) plants to- 
matoes or tobacco; other cultivates cotton. 
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Lighter, Safer 


LEXIBLE drums, as flat as the proverbial 

pancake when empty, are going to com- 
pete with metal containers for the shipment 
of such items as oils, greases, fats, acids, 
paints, emulsions, and soaps. 

The United States Rubber Co. is manu- 
facturing the drums after nearly three years 


of development and testing work. Each 
drum is made in one piece of a cord fabric 
impregnated with synthetic rubber. Use of 
the new container is expected to save time 


and expense in shipping empties. More than 
2,500 of them, collapsed, can be shipped in 
ilroad boxcar that would hold 


2 stand 
only 300 ri 
Because the drums are considerably light 


n metal ones, the company expects 
them to find use in the tran: 


tation of 


liquids by air and for dropping liquids by 
parachute to ground troops 

The drums are tough, easy to lift, and can 
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By George H. Waltz, Jr. 


PS PHOTOS BY MUBERT LUCKETT 


EVENTY-EIGHT years ago, when the 
game was first played in England, it was 
called “Sphairistike” (sphere and stick). To- 
day, it is known as “lawn tennis.” But re- 
gardless of what you call it, or whether you 
play it on a grass, clay, composition, or in- 
door court, one of the prime requisites is a 
good tennis racket—and that means special- 
ized skill in woodworking. 


If you were to visit a tennis-racket plant, 
like the big A. G. Spalding & Bros. factory 
at Chicopee, Mass., you would see skilled 
workers using the industrial counterparts of 
the same machines that make up a well- 
equipped motorized home workshop. Plan- 
ers, circular saws, shapers, sanders, drill 
presses, and routers all play an important 
part in the forming of a tennis racket, as 
do such hand woodworking operatidns as 
gluing and laminating, sanding, countersink- 
ing, wood filling, and paint and lacquer 
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LAMINATION 


HANDLE 
FLAKE 
BASSWOOD 


Here are basic parts that go into a tennis 
racket. The wood 


strips cut frechand with the grain from clear, 


second-growth mountain-ash boards 


5 After 4 hours of kiln drying and 8 of air 
drying, the clamped form is removed and the 
basic glued laminated racket frame starts down 
the woodworking production line. 


spraying. Except for the strings, the leather 
grip, and a few reinforcing pieces of raw- 
hide and fiber, the modern laminated tennis 
racket is a product of wood, glue, and 


et 
skilled craftsmanship. 


‘A Spalding racket actually begins on 
large tracts of land in northern New Eng- 
land where the lumber is grown. The most 
important wood involved is the clear, 
straight-grained, second-growth ash used 
for the thin laminations that form the heart 
and muscle of the racket. It takes approxi- 
mately 60 years to grow an 8- to 10-inch 
ash trée that will provide only enough high- 
quality strips for 200 rackets. 

After the trees have been felled and cut 


124 POPULAR sciENCE 


Be ae 

After being carefully selected for color and 

grain, the strips are coated with glue. Then 

the proper number, together with ber strips, 
are bowed inside a metal strap. 


6 #, one side of each frame is machine- 
planed to provide a smooth working surface, 
Then the second side is machine-planed down 
to the proper frame thickness. 


up into boards, the boards in turn are sliced 
up into thin strips by experienced workers 
who carefully follow the grain of the wood 
freehand as they guide the lumber through 
double-bladed gang saws. Carefully dried 
to the proper moisture content, the strips 
are then graded according to color and size 
and straightness of grain. At least six of 
these strips go into every laminated racket. 

Once the lamination strips have been 
graded, the gradual building-up process of 
making the basic racket frame begins. Se- 
lected maple is steam-bent and cut to form 
the inner reinforcement for the head, or 
bow. The plug, or interior part of the 
handle, and the throat wedge, a V-shaped 


Strap and strips then go to bending ma- 
Straps are placed around a metal core, 


chin 


ns of the string holes are marked 

jig. When frame is clamped in place, 
turning the handle on top of the jig forces pins 
out to mark inside of the bow 


piece, are sawed from kiln-dried basswood. 

Finally, these assorted pieces of ash, b: 
wood, and maple come together at a com- 
bination bending and pressing machi 
where they are coated with a plastic glue 
and formed under tremendous pressures 
into the laminated racket frame. Forces 
greater than 1,000 pounds per square inch 
press the glue-coated parts together around 
a metal form. Screw clamps are then ap- 
plied, and the form is placed in a kiln to 
dry the glue. After about 12 hours of kiln 
and air drying, the frame is ready for the 
various woodworking operations that will 
convert it into a finished racket. 

In rapid order, the frame is planed to 


A. When operator touches « pedal, the plung- 
er pulls strap tight and arms forc 
of the form in. Clamps are then place 
form and it is removed from machine. 


The holes ure then drilled. No one operator 

drills all the holes in any one frame, Each 
is a specialist who hi n trained to handle 
a specific portion of t 


After holes are drilled, grooves are routed 

from hole to hole on outside of the uppet 
end and sides of the bow. These grooves will 
protect the strings from injury 
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A vertical shaper is used to form rounded 
edges on the inside and outside of the 
le under the revolving cutter deter- 


Weight and balance are important in a 

tennis racket, Here, both are checked and 
corrections are made by inserting a leaded rub- 
ber plug in hole drilled in haudle 


proper thickness, the string holes are marked 
and drilled, the head, or bow, is beveled and 
chamfered to shape, the handle pieces, or 
“flakes,” are glued into place, and the 
handle is formed. Although machines do 
much of the actual work, the hands of 

illed woodworkers guide the frame through 
the various operations. 


Weight and Balance Are Vital 


Weight and balance are particularly im- 
portant in a tennis racket. If either is off, 
a slug of leaded rubber. cut to provide the 
right weight, is inserted in a hole drilled in 
the handle butt. A wood plug holds the 
slug in place. 

After the frame has been spray painted, 


126 rorutar science 


11 The site nieces om hundtes, called + 
are then ghied in place. 
fr id coated 


15 Finishing consists of filling the wood with 

a mixture of turpentine, oil, and wood 
flour, and then applying multiple’ spray coats 
of colored and clear lacquers, 


decorated. and lacquered, the leather grip 
is applied and the racket goes to the string- 
crs. Here, again. deft hands place the verti- 
cal main strings and weave in the cross 
strings. Working with als, pliers, and 
special hooks, the stringers ure 
pulling cach string to a uniform 
of between 30 and 35 pounds. 

Finally, operators thread in the colored 
trim that you find at the top and bottom of 
the strings on most rackets. Oddly enough, 
neither this string trim nor the bindings on 
the racket head add any strength to the 
racket. They are merely decoration, Years 
ago, someone put them on a tennis racket 
and now both pros and dubs insist that they 
be there. 
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Gilbarco T-1 hand pump did fine job of 
gassing up old buggy at turn of century. 
Company makes many of today’s pumps. 


By Richard Giovine 


DRAWINGS BY DAN TODD 


{'VERY time you pull into your favorite 

service station for gas, you make use of 
‘a tricky mechanical device whose opera- 
tions have probably intrigued many of the 
nation’s 56 million drivers. The diagram at 
right shows how a pump fills your car. 

The attendant removes the hose nozzle 
from the port and at the same time turns 
the “This Sale” dials back to zero. An inter- 
lock switch prevents delivery of gas until 
all indicator dials have been returned to zero. 

This action starts a %-hp. motor belted to 
an internal-gear pump (sliding-vane pumps 
and herringbone-gear pumps are also wide- 
ly used). As the pump builds up pressure 
before the nozzle is opened, a safety valve 
opens a by-pass that allows the gas to re- 
turn to the suction side of the pump to keep 
pressure from climbing too high. The open- 
ing of the nozzle to start the flow of gas 
causes a decrease in the pressure at this 
point and the safety valve snaps shut, al- 
lowing the gas to flow. 

From the pump, gasoline moves to the 
air separator—a kind of settling tank that 
removes air bubbles. The airfree gasoline 
then goes to the meter—really a kind of tur- 
bine or pump in reverse. As the gas flows 
through the meter, it turns a crankshaft— 
one turn for every gallon. These turns are 
then translated into gallons and dollars and 
cents on dials—accurate to .3 of 1 percent. 

Last leg of the trip is to the top of the 
tank, where the gasoline sets vanes spining 
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How a Gas 
Pump Works 


It’s a long way from the oldtime hand 
gas pump to the automatic machines 
that fill the tank and figure the price. 


viewer to tell the customer 
gasoline is really airfree. 

‘As the attendant lets up on the nozzle 
handle, a two-way _ pressure-regulating 
valve is tripped. This traps the gasoline in 
the line under pressure to keep it full and 
minimize loss through vaporization. If too 
much pressure accummulates, the valve 
bleeds it back around the pump, thus pre- 
venting damage to the hose. 

Hoses get longer and longer. Some can 
deliver gas to an automobile a full 16 feet 
away. The extra length is automatically 
retrieved by weighted pulle 
of non-sparking brass, aluminum, or rubber, 
and usually have a two-speed adjustment 
for slowing the gas as a tank nears full. 


Safety-fill nozzles with automatic shut-offs 
protect a car from spilled gas and save waste. 
Flow of gas past orifice sucks air from chamber, 
but as long as chamber is vented by air tube 
can't build up. When lev 
of gas closes vent, vacuum moves diaphragm 
that drops pivot end of lever, closing valve. 


SPRING HOLDS 
DIAPHRAGM IN PLACE 


TANK FILLING 
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‘This Ypsilanti, Mich., house was constructed 
of surplus materials bought at discount from 
an automobile factory. It contains reclaimed 
lumber and bricks as well as auto-seat uphol- 


Recreation room is finished in easy-to-clean 

petexlin and vinyl cloth. | Barenow js. shown 
n 

* ch 


iecling on a surplus car seat, one of four, pur- 
ased at $25 each, used to furnish the room. 


stery fabrics, floor mats and, as furnishings, 
even surplus seats. House, including garage, is 
62% feet long. Kaiser-Frazer Corp. sells such 
surplus materials to public, 


House Built 


Baca? one of the most unusual 
houses every built has just been com- 
pleted at 1791 Washtenaw Street, Ypsilanti, 
Mich. It was constructed almost entirely of 
surplus materials bought from an automobile 
factory. 

The walls of one room are finished in 
pyroxlin and vinyl cloth, the materials used 
in automobile interiors, and they make 
cleaning an easy job. 

Stairway pads are made from automobile 
rubber floor mats. 

The living-room furniture is covered with 
luxurious car-upholstery fabrics. 

Surplus car upholstery was made into 
bedspreads, rugs, and draperies. 

Auto deck-lid mats insulate the walls. 

Surplus car seats provided soft chairs for 
the recreation room. 

Even the bricks and lumber that went 
into the house structure were recovered 
from auto-company surplus. 

The owner, M. E. Barenow, merely took 
advantage of the fact that the Kaiser-Frazer 
Corp., at Willow Run, sells discontinued 
lines of fabrics and surplus materials at re- 
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(in jacket) contracted for and super- 

his son and he did not do, He 
nails from lumber, Owner Bare » surplus from 1946 
Dick, 23, did much of the heavy Kaiser car, as an insulating material 


from Auto-Factory Surplus 


Kaiser-Frazer machine shop, did most of 
the heavy work 


duced prices to the general public. T 
tire Barenow family—including two dav 


ters and a son—worked at building and fur- Manager of the company’s retail stores, 
nishing the home, Mrs. Barenow and her — Barenow says his home cost $22,000. But a 
two daughters, Nancy and Laurie, sewed — visiting architect reported the seven-room 
the draperies, bedspreads, and covers. Bi structure couldn't be duplicated with con- 
now and his son, who is employed in the — ventional materials for $35,000, END 
In thy om, Mr. and Mrs, Barenow — Bedroom of pretty, 20-year 

sit on ca seat upholstered in Nor a 

mandie cloth, resembling handmade needle . chair is covered with 
point. This is used in the trim of the Frazer car.) die, He over Be 
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Rubber Tires Replace Stee! 

Tims new butterfly-shaped tire (left 
above) for use on corn planters is made of 
rubber. The high shoulders press the soil 
into the furrow to cover seed dropped in 
front of the wheel. This unusual shape is 


Most Powerful Turbojets to Drive B-47 
Tue most powerful turbojet engines be- 
ing produced in the U. S. will soon be 
stalled in the Air Force's only all-jet super- 
bomber—the Boeing B-47C. 
The thrust of these Allison J35-A-23 en- 
gines has not been disclosed, but four of 
them will pack more power than the six now 


driving the big bomber. The reduction in 
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retained even when fully inflated, The new 
tire, made by B. F. Goodrich, replaces simi- 
larly shaped steel wheels that tend to clog 


up in wet earth and slip on hillsides, result- 
ing in uneven distribution of seed. The rub- 
ber also cushions shocks, reducing wear. 


the number of engines is expected to result 
in weight and fuel economies and extend 
the flight range. 

The new engines will have “cannular” 
combustion chambers—a big outer chamber 
to which air from the compressor is fed, and 
eight cans within it where the fuel and air 
are bumed. The engine is 172 inches long 
and 37 inches in diameter. 


of dies to produce one- 
piece, 10-ft. tube (center). This is lattened 
and formed into finished blade (right). 


run through the press. Process was perfected at 
Air Force Development Center, Adrian, Mich. 


Propeller Squeezed 
From Hot Metal 


OLLOW-STEEL propeller blades for 
high-speed combat and comm 
aircraft are now being squeezed out like 
spaghetti. Extrusion—the art of shaping 
metal in a continuous form by forcing it 
through a die—is of course not new, but the 
method has never before been used to pro- 
duce the complex shapes and tapered wall 
thicknesses required in prop blades. The 
, developed by Curtiss-Wright and 
force, results in a stronger blade, 
and reduces hours of skilled handwork to 
a simple operation that takes only minutes. 


billet is b 
extrusion press for the first opera- 
tion. The big press is rated at 5,500 ton: 


Tapered tube emerges from last extrusion step. 


Blade will now be flattened with dies that im- 
part proper twist. Nitrogen pumped inside gives 
internal support during this forming ste 
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British Build 
De Luxe 
Rescue Boat 


HIS salty-looking British rescue craft 
has _everything—including the kitchen 
stove. 
the British coast, it has many features not 
usually found on boats of this type. 


One of several now in service along 


One refinement is the enclosed deck 
cabin, made possible by the use of weight- 
saving aluminum for all superstructure, in- 
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cluding the cabin itself, the mast, a canopy 
over the instrument panel, and the venti. 
lators. 

The boat is 64 feet 9 inches long, with a 
beam of 12 feet 9 inches. She carr 
crew of eight and, even in rough weather 
can carry up to 95 persons. 

Two 40-hp. Diesel engines, which drive 


Especially designed for coastal rescue 
work, the Watson cabin-type lifeboat is 
shown under way in British waters. The 
boat can carry as many as 95 persons in 
a rough sea, has crew of eight, can run 
280 miles at’ top speed without refueling. 


is protected by 
hatch shows engine room, one of 

partments. Engines are wa 
n even if room is flooded 


terproofed, ean 


is equipped with kerosene. stove 
two-way radio in se tment 

ks is anothe n with electric fans 
for ventilation, Benches seat 11 persons. 


twin screws, are housed in one of nine wa 
tertight compartments 

The hollow mast serves as an ¢ 
haust, venting the fumes well 
heads of the crew. The lighting 
electric. She also  carri 


ped for duty, with crew and gear aboard 

tons. It is either launched 
slip r lies afloat, Boat has top 
ed of 8% knots, carries fuel for 230 miles 
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1 line-throwing 
pistol and gear that sprays oil to quiet 
angry waters around a ship in distress 


Giant Plow Helps Grow Cotton 

Urrootixc mesquite and bl: 
one of the largest plows ever built is trans- 
forming almost worthless uncleared land 
near Corpus Christi, Tex., into cotton-grow- 
ing land worth $300 an acre. Its 10-foot- 
wide plowshare, in foreground above, is 


New Phone Links Fire Fighters 

Masxen firemen and their chief get two- 
way communication with the sound-pow- 
ered Maskfone (right), developed by Mine 
Safety Appliances Co., Pittsburgh. Using 
a headset for listening, a fireman speaks 
into a diaphragm built into an oxygen or 
gas mask, 

Powered by sound vibrations, the phone 
needs no separate power supply. It proved 
itself during a fire atop a Pittsburgh build- 
ing. Without it, firemen would have had to 
descend 21 flights to report or get orders, 


mounted at the rear of a powerful tractor. 
A bulldozer blade at the front breaks down 
heavy growth, and a steel canopy protects 


the operator from falling trees. Traveling 
at two m.p.h., the plow goes 22 to 26 inches 
deep, and clears 20 acres daily. A smaller 


tractor collects uprooted brush for burning. 


Economical Three-Wheel Truck from Germany May Set New Style 


Somermine new in trucks is this three- 
wheeled Tempo, made in Hamburg, Ger- 
many, and just introduced in the U. S. Its 
maker claims it gets 35 miles on a gal- 
lon of gas-oil mixture, and carries a sub- 
stantial load at 45 m.p.h. The economical 
one-ton machine has four speeds forward 


and one reverse, with chain drive direct to 
the front wheel (left below). It has a 400 
c.c. (24.41 cu. in.) water-cooled Ilo two- 
cycle engine mounted integrally with the 
front wheel-the engine turns with the 
wheel. A gearshift lever extends from the 
dash; other controls are standard. 


Scientific Torture 
Makes Your Home Safer 7 


Rough-housing kids or care 


ss housewives can't 


easily hurt a product toughened by torture in 
Underwriters’ Labs: 


By Allen Raymond 


PS PHOTOS BY W. W. MORRIS 


I. A budding DiMaggio, practicing his 
swing in the living room, accidentally 
whams your TV screen with a baseball bat— 
and nothing happens—you’re not just lucky. 
You can be pretty sure the prototype of the 
set's safety mask, before it ever went on the 
market, proved its ruggedness by standing 
up undamaged under a blow of five foot- 
pounds from a steel ball. 

Banging television sets across the screen 
with steel balls is only one of the scientific 
tortures to which household appliances are 
subjected by engineers of the Underwriters’ 
Laboratories, Inc., to make sure they can 
take far rougher treatment than they are 
likely to get in normal use. Safety improve- 
ments based on those tests are reducing 
the risks of moder living for practically 


every man, woman, and child in the country. 

Four hundred thousand products have 
been submitted for testing to Underwriters’ 
Laboratories—in Chicago, New York, and 
San Francisco—by more than 6,000 manu- 


n_ Ye, dropped. on tha, oor af 
Underwriters’ Laboratories to see whether a 
fects thermostat that opens and closes 


tically to keep iron at a safe heat. 
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Glass. or_plasti ety mask on 
tested for shatter-resistance by letting a 2-inch 
steel ball, hung from the ceiling, swing against 
it three times from 51 inches away. 


facturers in the 56 years of the organization's 
existence. More than half of those products 
are stronger and safer than they otherwise 
would have been: for more than half the 
400,000, having failed under initial testing, 
have then been redesigned, retested, and 
approved. 

Beyond testing, representatives of the 
laboratories have conferred over the years 
with manufacturers in setting up safety 
standards for all kinds of equipment, and 
have compiled those standards as reference 
works for the use of industry and govern- 
ment. Many local governmental agencies 
now require that such things as building 
materials, electrical wiring, and heating 
equipment meet the tests imposed by U. L. 
engineers. 

The list of goods tested, and later periodi- 
cally inspected, by Underwriters’ Labora- 
tories, is so broad that most of us use many 
of them daily without knowing of the 
meticulous effort that has gone into making 
them safe. On some, of course, there is the 


thermocouples attached to 20 points on sto1 
With oven and burners on, tester notes whether 
temperature anywhere exceeds the safety limit. 
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n_cords, held taut by weights, are 
twisted and untwisted 3,000 times to make sure 
the insulation won't break down, exposing the 
wire and creating danger of fire or shock. 


familiar and respected “U.L.” label; but on 
many there isn’t. They include such diverse 
items as baby incubators and static elimina- 
tors, electric shavers and acetylene torches, 
matches and fire extinguishers, window- 
cleaners’ belts and fire-retarding windo 
lightning rods and the gasoline pumps in- 
stalled at filling stations. 


No Such Thing as “Fireproof” 

Among the U.L. engineers I talked with 
recently in their big Chicago laboratories 
there is a general air of cautious conserv- 
atism in discussing their work. They shud- 
der at talk of “fireproof” buildings or ma- 
terials or of “burglar-proof” safes and bank 
vaults, They bear down heavily on the word 
“res t” in discussing safety against hi: 
ards. Strong-boxes for valuables are “thief- 
resistant” within certain limits, but never 
“thief-proof.” Tiles, flooring, doors, and the 
like are “fire-resistant” up to a certain point; 
they are never “fireproof.” 

A typical U. L, test for an office safe is to 


Washing-machine wringer is tested by press- 
ing on safety release with a spring gauge. Roll- 
ers must snap open at a push of no more 

20 Ib. or wringer is not held to be safe for use. 


Is are strapped down and run for 


a 
long periods against work loads simulated by 
a dynamometer to sce whether they overheat 
and how their insulating material stands up. 


drop it off a three-story building onto a pile 
of bricks, apply flame up to 1,000° F. to its 
steel walls, assault it for certain periods of 
time with electric drills and blow torches. 
If it passes, the engineers can guarantee that 
it can take abuse far greater than it is likely 
to run up against at the hands of skilled 
cracksmen; that, up to some definite degree 
of heat, records left in it will not be so 
scorched by outer flames as to be illegible. 

A standard practice of Underwrit 
Laboratories in testing household applian 
is to subject them to strains five times as 
great as may be expected in normal use. 
Carelessness by householders in the use of 
appliances is assumed to be normal. 

Occasionally, they figure, Mrs. Doal 
will go off shopping and leave her automatic 
flatiron on the ironing board without pull- 
ing the plug. Will it set fire to the board? 
To find out, U. L. engineers leave flatirons, 
plugged in, on a sample ironing board for 
500 hours at a stretch—three weeks, day and 
night. 


floor wax is tried out by noting at 
echanical leg sh 
moved gradually 
1 weight. 


Nonski 
what angle a leathe 
on a waxed surface when it 

outward under a heavy verti 


The board will be charred. But if it 
doesn’t blaze, that brand of automatic iron 
is considered reasonably safe from fire haz- 
ard even in the home of careless Mrs. 
Doakes. 

The function of the Underwriters’ Labora- 
tories is not to say which particular house- 
hold appliance or industrial product is bet- 
ter in competition with another. Practically 
all gadgets of nationally known brands are 
now on its approved lists. Its real function, 
rather, is to help manufacturers set and 
maintain high standards of safety. 

Originally the laboratories were supported 
by the National Board of Fire Underwriters, 
an insurance organization, which is still a 
sponsor. Today the entire cost of their work 
is borne by the manufacturers whose prod- 
ucts are tested. They pay on a time basis for 
work performed, plus the cost of materials 
and a share of the overhead. There is no 
direct profit in money—only in lives, limbs, 
and homes saved by scientific safety en- 
gineering. END 


Pressure cooker is subjected to steam pres- 
sure of 100 Ib. per sq. in., five times what 
it's likely to face in normal use. Pot must 
have lid that stays locked on under pressure. 


Fan.type heater is hooked up and tipped for- 
ward against a net of cheesecloth to see wheth- 
er it might set fire to curtains accidentally 
brushed against it while in operation, 
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World’s 
Biggest 
TV Studio 
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ROOST 91,000,000, at hs Rai fo Giiys s huge 
itudio 8-H has now 0 

= world’s biggest a on an fan 

studio. a 76 

and 130 feet eg a odatis al 

six cameras—including one in an “island” 

pt ng from the ceiling—and 1,000 lights. 


WINGS BY RAY PIOCH 


Inventor Lopez lowers his bosun’s 
chair safely and easily just. by 
loosening one loop of rope on the 
combination cleat-shackle he d 
veloped. ‘The chair itself and the 
safety belt are also new types he 
has devise 


Sound Waves Wash Clothes 

Wastrens that shake the dirt right out of 
the clothes with powerful sound waves (PS, 
Oct. '46, p. 75) are now being mad 
This portable 
pounds, works in any kind of tub, and is said 


in Ger 


many model weighs seven 


to finish a load in five minutes. 


Cleat Stops Scaffold Accidents 

Senarin G. Lopez, a sailor himself, 
knows how hard and dangerous it is to 
raise and lower a bosun’s chair when 
you're sitting in it. 

So he developed a combination cleat 
and shackle that always holds the 
chair safely, and yet will move easily 
when the rope is loosened (as shown 
in the drawing at left). The ‘free end 
of the rope need not be knotted and 
unknotted every time the chair is 
moved, as is done now. In case the 
rope slips out of the worker's hand, it 
tightens itself on the cleat, preventing 
accidents. The shackle-cleat can also 
be used on painter's scaffolds, as 
shown in the photo above. 


Glow Tape Marks Blackout Shipments 
Arnovcn ii 


nearly dark in this ware- 
house, the truckman below has no trouble 
finding his packages. They glow. Lumines- 
cent tape, protected by coatings made with 
Goodrich Geon resin, does it. Century Coat- 

. Whitestone, 'N. Y., makes the tapes. 


SIWES 


at 700 M.P.H: 


‘Twin jets power this Air Force inter- 


Radar eyes are hidden behind plastic nose, 
Huge air scoops feed twin turbojets. Tri- 
cycle landing gear bas dual wheels under 
fuselage and one folding into each wing. 


ceptor equipped with radar “feelers” to 


seek out its prey for the kill. 


HE is the plane our Air Force is put- 
ting its money on to defend conti- 
nental U.S.A. against A-bombers coming in 
high and fast, by day or night, in any 
kind of weather: the Northrop F-89 Scor- 
pion interceptor. 

Its stinger is a battery of six 20-mm. 
cannon, and its feelers are radar and elec- 


tronic computers for navigation, spotting 
targets, and training its guns. 

The Air Force officially describes the 
F-89 as an airplane “in the 600-mile-an- 
hour class.” Reliable reports say it cruises 
at 535 m.p.h. and has a top speed of 706. 
Its two souped-up Allison turbojet engines 
boost the 15-ton interceptor to its service 
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Smoky cloud leaps up as Scorpion looses its 
full fury against a sand dune at Edwards Air 
Base in California desert. Guns operate off 


the plane's electrical system or a battery. 


ceiling of 10 miles in a matter of minutes. 

Northrop engineers credit the plane’s sen- 
sational performance in part to its broad, 
ultra-thin wing. Though it has only a 5° 
sweep, the power demand on the engines is 
no greater than that of a similar wing of 
20° sweep. Decelerons on the trailing edges 
combine the jobs of flaps, ailerons, and air 
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> é 

guns cut these trenches in the 
sand. View of plane in background shows its 
thin wings, thick body, and the upswept tail 
that gives the deadly Scorpion its name. 


Blast from 


brakes to provide all controls but a rudder. 

Air Secretary Finletter recently called the 
big aerial destroyer our “basic defense air- 
craft.” Test-flown last year, it has been com- 
ing off production lines at Hawthorne, Calif., 
in quantity since January. By summer, 
squadrons of Scorpions will be in service to 
guard high-priority targets. END 


New Telephone Battery Works Better, Lasts Longer 


crnic-rve inspection, already used 
to count pills and discard green oranges. 

now even examine what's inside t. 
A new kind of electric eye—a crystal sensitive 
X rays—makes this possible. Test setups 
have already gauged the fullness of cans of 
foods (photo at left above) and spotted 
empty spaces in blasting fuses (right). 


Because telephone engineers found a 
sniff of strange gas near a switchboard room, 
the Bell System is getting a new kind of 
storage battery. It will last 50 percent longer, 
run many more months without extra water, 
and hold its charge five times better than 
older types. It promises to save the phone 
company $1,000,000 a year. 

The strange gas in the story was stibine. 
The engineers, searching for the cause of a 
tarnish on dial switches, traced the stibine 
to the storage batteries kept by switchboards 
for emergency power. It was being formed 
from antimony mixed with the lead in the 
batteries as a hardening agent. More re- 
search showed that stibine had nothing to 
do with the switch tarnish, but did have a 
lot to do with lowering the efficiency of the 
batteries. By using calcium instead of anti- 
mony to harden the lead, stibine is elimi- 
nated and the better battery results. 

The new battery, already in production, 
is designed specifically for telephone use. 
What about automobiles? Bell scientists 
won't say yes or no. But this battery is the 
same general type as a car battery. The rest 
is up to the industry and the public. 


The crystals used are cadmium sulfide, 
“grown” by Drs. Rudolf Frerichs, of North- 
western University, and John E. Jacobs, of 
the General Electric X-Ray Corp. When 
struck by X rays passing through the prod- 
uct, they generate a current, just as ordinary 
photocells do when struck by light, and thus 
work an inspection signal. 
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Model Planes Vie in 


s nimble footwork as 


model-plane pilots, keeping within circle of 


Whirling dervishes fly up to six en- 
tries at once in the most exciting kind 
of miniature speed contest yet devised. 


By Andrew R. Boone 


7 OU see several grown men wheel round 
and round inside a 10-foot circle. One 
lifts his hands high, and another ducks be 
neath them. Every three seconds the group 
dogtrots*around the circuit, in a scramble 


that continues until 140 turns have been 
completed 
They're racing model airplanes. At the 


end of twin piano wires they hold with 
U-shaped handles, nifty little buzz-ships 
whip around a wide circle at 80 m.p.h. in 
4 10-mile race. After eight minutes or so 
the whirling deryishes zoom their planes 
into a sharp climb. Props stop, and the 
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10-foot diameter, race their craft around circu 
lar course on 60-foot tethers of piano wire 


Prop kicks up gale as miniature plane awaits 
start of race. Using” syringe, Keith Storey 
keeps its tiny fuel tank brimful, so plane will 
carry every precious drop permitted by rules. 


i 
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Exciting speed contests now pit buzzing model 
planes dlectly against each other, init, in- 
stead of flying and clocking one craft at a time. 
Control lines hold planes on circular course, 
cause them to climb or descend, and cut o 
engines to make them glide to a’ landing. 


Take-off zone is cleared, judge gives signal, 
and starter trips this spring-loaded trigger. 
Wires operate “stooge” releases, setting planes 
free. They're airborne after about 15-foot run. 


STOOGE’ HOLDS TAK SKID TAIL SKID RELEASED 
BY WITHDRAWING PIN 


movanie BASEPLATE FASTENED. 
vn TO GROUND 


Starting line-up (top) is between outer two of 
four concentric circles marked on flight area, 
with radius of 5, 15, 65, and_75 feet. Each 
plane is held by 'tail skid on “stooge” or me- 
chanical release (center and bottom). Master 
control releases all planes simultaneously 
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ink of 0 id-ounce capacity is larg- 

mitted by offic Judges check 
ontents of full 
-ylinder. 


planes glide down to landings. Then the 
perspiring and dizzy pilots make for the 
nearest place to sit dow 

This new kind of racing is the most ex- 
citing contest yet cooked up by model- 
plane fans. Formerly competing speedsters 
flew singly, in individual runs against the 
clock, Now as many as six racing planes 
may take the air at once, to vie directly 
with each other. Mechanical starters loose 
them simultaneously. Timers count their 


completed laps, and the first one to finish 
the required number is the winner. 
Pilot and mechanic form a team to race 


each entry. In a 10-mile race, a plane may 
land three or four times to refuel. Then the 
team works fast to squirt fuel into the one- 
ounce tank, spin the prop, and get the ship 
airborne again. To date, the record is 14 
seconds from landing to take-off. 

Rules specify a maximum racing altitude 
of 25 feet. A plane may pass either over or 
under one it overtakes. Its pilot must tell 
the overtaken pilot which he is going to do. 
The 60-foot control lines serve not only to 
guide the planes in a circle, but also to.ma- 
neuver them. The twin wires entér a 
plane’s wingtip side by side, and work its 
elevators through a bell crank to which 
they are attached. Tugging one strand or 
the other makes the plane climb or descend. 
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ht box beside plane being fu 
er’s portable service station, Usual contents 
include tools, spare parts, fuel, and dry cell, 
hooked up as shown to heat engine's glow plug. 


is ow 


Glow plug is tightened with spark-plug wrench, 


End of cylinder, projecting through bottom of 
plane, will be covered by streamlined fairing 
when model plane has been readied for race. 


A spring plunger shutting off the fuel sup- 
ply and engine is tripped when the elevator 
control is moved to extreme “up” position. 

Planes needn't be scale models but must 
resemble full-scale racers. Wing area must 
be at least 125 sq. in., and engine displace- 
ment between .201 and .300 cu. in. These 
single-cylinder, two-cycle engines deliver 4 
to % hp. at 18,000 r.p.m. Standard fuel is 


k at starting when prop i 
an assist from cart holding 
battery and starter motor. Rubber-h 
grips spinner and whirls model ex 


nt, usually im 

Teading plane comes to 
urief, and following one is about to pile i 
it. To minimize such tangles, rules. pi 


of methanol and castor oil with 
For realism, every 


a mixture 
nitrated elements addec 


plane must carry a “pilot” fashioned te 
1/10 scale 

Called “control-line team racing.” the 
new sport dates from a meet at Burbank 
Calif., some months ago, when a group of 
Pasadena enthusiasts tried a three-plane 


jump-off. Last year, for the first time, it 


eer Se F52) 

finish by each plan 

one flags planes 

nd yellow one, when plane lands to 


warns others to keep clear of ground. 


up in order of getaway speed 
own in prelitninary trials, with fastest-accel 
crating plane in leading place; and plenty of 


headway, as shown in a preceding diagram 


was included in the national meet at Dallas, 
Tex., and Don Post, of Glen Rock, N. J. 
became the first national champion. Now 
model clubs all over the country are sched 
uling similar races. The Academy of Model 


Acronautics official rules have been taken 
directly from those of the F.A.S.T.—“First 
All-Speed Team” club—the original Pasa 
dena group. END 
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Neither the view—nor the precipitous drop— 
behind him seems to interest engineer supervis- 


ing final adjustments to Rio's TV antenna. 


Cable car, normally reserved for tourists, car- 
ried much video equipment up 1,300-foot Sugar 
Loaf, which cannot be reached by truck. 


British TV Goes Up and Down 

Notice anything strange about these TV 
antennas? That's their British accent show- 
ing. The dipole arms are vertical because 
British stations transmit waves vibrating ver- 
tically. Our TV uses horizontal polarization, 
calling for horizontal aerials. 
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‘Transmitter for first television station in Rio 
de Janciro is barely visible atop Sugar Loaf 
mountain (top center in photo above ). 


Rio Gets Mountain-Top TV 

Tue highest place gives the longest range 
toa TV transmitter. In Rio de Janeiro, Brazi 
that meant the top of famous Sugar Loaf 
mountain, which dominates the South Amer- 
i city and its magnificent harbor. And 
that is just where the antenna for TUPI-TV 
as placed by General Electric engineers 
even though all the equipment had to be 
hauled up by hand, mules, or cable car. 
Brazil has one other station (in Sao Paulo) 
and several thousand receive 


=) os 
Electronic Sergeant Recruits Gls 

Tue recruiting sergeant has gone electron- 

ic. As soon as a prospect steps on a mat out- 


Times Square, an automatic tape player 
(above) spiels the advantages of enlisting. 
General Electric made the device. 


Army Crates 
Get Tough 
Going-Over 


In incline-impact test, the crate on dolly above 
will be sent rolling down 40 fect of rails to 
smack against bottom wall at speed of 8 m.p.h. 


Poorly made erate (below), after having run 
ends up a mess. Contents, which 


might have been rifles, would have been ruined. 


Revolving drum does a job on 
a crate for a crankshaft weighing 
several hundred pounds. At left 
box has cover torn off and steel 
bands broken. But crankshaft is 
unharmed, 


[NSE the huge revolving steel drum 
above, packages in which war materials 
will be shipped take a beating to test their 
toughness. 

This and other equally grueling tests are 
part of the work of the Engineer Research 
and Development Labs at Fort Belvoir, Va. 
Here the Army gets the low-down on various 
ty of containers before using them to 
ship valuable supplies to the frozen wastes 
of the Arctic or the torrid hot-boxes of the 
tropics. 

A vibration stand subjects crates to a 
terrific shaking such as they have to take in 
a railroad freight car or on a truck journey 
over rough roads. A giant ceiling-high press 
squeezes containers with a load up to 100 
tons. 

Besides being rugged, crates and pack- 
ages must be able to protect contents from 
deterioration due to rust, sleet, cold, or heat. 
To pass, they must come through immersion 
in a water tank and prove their ability to 
withstand the man-made rigors of Arctic and 
tropic climatic chambers. 

In early years of World War II less than 
half the material shipped overseas arrived 
in usable condition. The project has halved 
this loss—but the Engineers’ goal is 95 to 
100 percent safe arrival. 
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Pneumatic Hand Saw Won’t Kick or Grab 


FTES pneumatic hand saw works ike 
those teeth-jarring air hammers you've 
seen digging up streets. One big difference, 
though, is that it has two 21-inch blades 


side by side, so arranged that one moves 
backward as the other moves forward. It 
makes 1,500 strokes a minute, but because 
of opposed action will not grab or kick. 
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Compressed air pushes forward a semi- 
cylindrical piston attached to one blade. 
As this blade moves forward, its motion is 
reversed by a rack and pinion and trans- 
ferred to the second blade, moving it back- 
ward. At the end of the stroke, a cam trips 
a shuttle valve that closes air to the first 
piston and opens it to a piston attached to 
the second blade. This drives the second 


blade forward and the first blade backward. 

The 15-pound saw will cut to any depth 
with a 3/16-inch kerf. Wright Power Saw 
and Tool Corp., Stratford, Conn., makes it. 


SAFETY THROTTLE SNAPS 
POWER OFF WHEN, 


swurmie vatve 
REGULATES. 
COMPRESSEO-AIR 
DIRECTION 


ENTERS SAW AT 
TO 100 PS. 


LONG CAM AT UPPER END OF 
EACH PISTON OPERATES 
SHUTTLE VALVE 


PINION GEAR TRANSFERS 
MOTION TO OPPOSITE PISTON 


SPRINGS AID IN STROKE 
REVERSAL 


AIR EXHAUST IN FRONT 
‘ALSO CLEARS CHIPS 


INTERLOCKED BLADES 


+$_—HAve aIncH STROKE, 
CANT SPREAD APART 


Keeping the 
Home Shipshape 


Pry off the metal spine before discarding a 
loose-leaf book, and mount it on a cellar wall. 
Its rings will hold instruction sheets for your 
oil burner, washing machine, and power tools. 


To make low fences for flower beds, bend 
wire hangers to a diamond shape.” Stick 
straightened hooks into ground, and wire to- 
gether adjoining points for added strength, 


To repair « plastic hose with a hose mender, 
first soften the end of the hose by immersing 
it in very hot water, Use a mender slightly 

in diameter than the inside of the hose. 


Steep or narrow attic and cellar stairs can 
be dangerous. Fix several screen-door handles 
along the way for handholds and ascending 
and descending will be easier and safer. 


Please turn the page for five more suggestions. 


To fasten brackets to concrete walls, drill 


holes with a star or carbide-tipped drill, fill 
with plastic composition wood, and let dry. 
Common wood screws will hold firmly. 
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Keeping the Home Shipshape 


Od 


Do your Venetian blinds rattle and bang 
when windows are left open? Cup hooks 
and screw eyes between bottom of the 
blinds and the sill will stop this. 


To keep insects from crawling into the house 
between window frame and screen, seal cracks 
shut with white surgical tape, It adheres well 


and matches white woodwork. 


To remove drip stains from asbestos shingles, 
‘use one cup of trisodium phosphate powder in 
a pail of hot water. Scrub thoroughly and 
tinse with clean water and a sponge. 


Ofdinary shoe trees won't work in women’s 
lone dl . But if you alter the heel 
knob as shown, the strap will fit in it securely 
and the shoe can be kept in shape. 


A long carriage bolt, inserted through a bit of — ground, makes a simple hose guide. It serves as 
pipe and a washer, and then driven in the a roller past which the hose pulls freely. 
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Rear Light Flashes Slow-Up Signal 
Ir you were following the car above, a 
flashing amber light would warn you when 
its driver had taken his foot off the gas an 
was slowing down, even though he hadn't 
yet applied his brakes. It’s equipped with 
an accessory called Slo-Lite, operated by a 
vacuum control that turns it on when the 
accelerator is released. It is made by Twenti- 
eth Century Mfg. Co., of Los Angeles. 


Home Vacuum Tests Waterproof Radios 


Tue Lewyt Corp. used to test its water- 
proof Signal Corps radios for leaks by 


dunking them in water—risking damage to 
valuable equipment. Now they simply hook 
up an ordinary household vacuum cleaner 
(a Lewyt, of course) to the set and pump 
out most of the air. If a vacuum holds in- 
side at a specified level, the set passes. If 
not, the parts aren't damaged by water, 


“Black Light” Iluminates Traffic Sign at Night 


Stown below is a driver's night view of 
an unusual traffic sign near River Grove, Illi- 
nois. Painted with new fluorescent pig- 
ments, it looks like a conventional road 


marker in the daytime. But at night invisible 
ultraviolet rays from the lamps above the 
sign cause the letters to produce a pene- 
trating glow visible for 200 yards. 


LIMITS 
Strictly Enforced 


kk factory looks like this from air. 


br 
ay dug nearby, and ground up and freed of 


conveyor 
wists with 
LIVE oF 
STACKED 
anicxs, 


Raw bricks are made in central building, which 
revolves and delivers them by conveyor tg each 
sector of ring for stacking and drying. Mean- 
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rocks by preparation plant in right background, 
rides conveyor to building at center of ring. 


eo 

macnn 
while, kilns of inverted-U shape are pulled 
tractor around circle, baking stacks already dried, 
Result is assembly-line production. Photos of 


Machinery travels in circles and a two- 
story building revolves to apply assem- 
bly-line methods in ring-shaped factory. 


ELIEVED unique among the nation’s 

1,250 building-brick factories, a merry- 
go-round plant at Muirkirk, Md., has op- 
erated for 13 years almost unnoticed, since 
its odd design is conspicuous only from air- 
planes. In a ring-shaped structure of 140- 
foot overall diameter, traveling kilns ride a 
circular track to bake raw bricks to final 
hardness. A revolving two-story inner build- 
ing forms the raw bricks from clay, and de- 
livers them on a conveyor to a part of 
the ring. 

Standard brickmaking machinery has 
been adapted to the circular assembly-line 
procedure. Mixed with water by the ro- 
tating knives of a pugmill, clay emerges 
from the extruding machine like toothpaste 
from a tube, and wires slice it into raw 
bricks. Heating in kilns serves to fuse mi 
erals called fluxes in the » imparting 
rocklike hardn Red bricks owe their 
color to oxide of iron, another common clay 
ingredient. At the Muirkirk plant, the Wash- 
ington Brick Company produces 90,000 
smooth red and textured bricks daily, selling 
most to contractors within 50 miles. END 


KILNS, TRAVELING ON 
ANS, APPLY 
siacKty 


lant and data for text and drawing are from 
‘880 Oilways, a publication of Esso Standard 
Oil Company, whose fuel oil heats kilns. 


Lower conveyor of central building retracts to 


clear roof columns 


building revolves. Then 


it extends to deliver raw bricks to workers, who 


stack them in piles as at left. 


Just as w 
or hard-boiled 


slice raw bricks fr 


1 gadgets slice cheese 
matter uses wires to 
1 column of moist and 


plastic clay, seen entering from lower left 


Tr: 


ling kilns (beneath roof) brick: 


hay 


/ 


21 


hours at 2,000°F. to harden them. Leftover 


hot air, blown thror 
bricks that await fir 


flues, dries and preheats 
elsewhere in circle, 
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Big Pipes Sail to Work 

SAN FRANCISCANS saw strange craft sailing 
in their bay recently. They were 480-ton 
pipes as big as boxcars. Each was a section 
of a pair of intake tubes that will carry cool- 
ing water 400 feet from the bay to a new 
Pacific Gas and Electric steam plant on 
shore. Bechtel Corp. engineers cast the 
concrete pipes on land, floated them to the 
right spot, and then opened valves to sink 
them into position. 


Perit 
EEE 


Proict 
tes uage 


Steel Ball Stores Rocket Fuel 

Ir Took nearly a ton of welding rod alone 
to make this tank for rocket fuel. The tank 
must hold 200 gallons of liquid nitrogen—at 
a pressure of 5,500 pounds per square inch 
and a temperature of 340° below zero. Six 
extra-thick stainless-steel plates, pressed to 
the curved shape assumed by the faces of 
a blown-up cube, form the big ball. Research 
Welding and Engineering, South Gate, 
Calif., made the “Nitro-Sphere” tank. 


Indoor Drydock Cradles Two Big R3Y-1 Flying Boats 


Tuts maze of steel pipe four stories high 
is an indoor drydock for giant flying boats. 
Engineers call it a twin-hull buck. It holds 
two RSY-1 turboprop planes during as- 
sembly at the Convair plant in San Diego. 


158 rorutar science 


Although the huge jig weighs about 1,000,- 
000 pounds and contains 8,600 feet of 12- 
inch pipe, plus hundreds of feet of smaller 
pipe, it can be taken apart and reassembled 
in another location in a few days. 


In stacking, scraped dishes are placed 
with soiled ‘sides facing cleaning. vane. 
Transparent glass cover ‘$ automati- 
cally, Center rack holds silverware. 


Portable Dishwasher Uses 
Water Like Brush 


Tie new James automatic dishwasher 
cleans by cascading a swirling two-foot-long 
wall of hot, sudsy water over its contents. 

Hot water from a top’ spray first rinses 
dishes, then falls to the bottom where it is 
filtered clean again. A rotating vane then 
hurls waves of water against the dishes like 


Slowly revolving vane 
throws wave after wave 
of hot water against dishes 
in a brushlike action, 


a whirling brush. Two top sprays and two 
power rinses follow. The lid opens auto- 
matically to allow steam to escape to start 
drying. The machine uses only five gallons 
but recirculates them so that the dishes ac- 
tually receive 500. Dale Distributing Co., of 
N. Y. City, sells the wheeled washer. 


Steam Bomb Sprays Insecticide 


Tue new aerosol insecticide bomb above 
spreads DDT and chlordane crystals in a 
thick cloud of steam vapor and inert gases 
generated by dry chemicals. Set off by pull- 
ing a small tab, the cardboard Dispercide 
bomb is under no pressure when not in use 
and thus needs no metal container. Yosemite 
Chemical Co., San Francisco, makes it. 


Fishing-Tackle Box Made of Glass 


Here's a rugged fishing-tackle box that is 
said to be rustproof, permanently colored, 
and almost impossible to dent or damage. 
It’s made entirely of Fiberglas, except for 
the rustproof hardware. The roomy Neptune 
has two cantilever trays and weighs five 
pounds. The Hamilton Metal Products Co., 
of Hamilton, Ohio, sells it for $17.95. 
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I'd like to see them make 


Telephones with retractable cords. If the 
cords retracted into the phone base, the instru- 
ment would look neater and the twisting and 
snarling of the wires would be eliminated.— 
Mrs, Ruth Brown, Brooklyn. 


Removable rubber pads to fit over the jaws 
of regular pipe wrenches. Attach the pads and 
the wrench could be used on chromium-plated 
fixtures without danger of marring the nish. 
—W. L. Peters, Kansas City, Kan, 


A lid for electric-mixer bowls to prevent spat- 
tering. It could be made of plastic and slotted 
for beater shank to pass through. One large 
size would cover large or small bowls—Mrs. 
F. V. Winfrey, Williamsburg, W. Va. 
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Paint brushes with holes drilled in the handl 
When suspending brushes in paint or thinn 
choice of holes would allow brush to be held 
high enough to keep it from resting on bristles. 
—C. D. Brown, S. Miami, Fla. 


Auto wheel nuts with a flange around the cen- 
tering-cone side. Then wrench won't fit if you 
try to install nut backwards, coned end out. 
A reversed nut won't center wheel, and may 
work off.—J. C. Ropes, Stratford, Conn, 


NOW They Make It... 


ire patches with tabs 
on the fabric separators 
that cover the sticky 
surface, suggested in 
Jan. ’51 PS. Made by 
the Ace Rubber Co., 
Dallas, Texas, and the 
H. B. Egan Mfg. Co., 
Muskogee, Okla. 


Everyone has his own pet idea of some gadget he 
‘would like to see in general use. Wh 


jor Scienca will pay $5.00 
lished. Use government postcards on! 
connet be acknowledged or returned. 


MECHANICS 


and 


HANDICRAFT 


WEG. U.S PAT. OFF. 


Putting up wallpaper yourself cuts the cost of redecorating 
—and it’s not so hard to do, once you learn the hang of it. 


By Bernard Gladstone 


PS PHOTOS BY W. W. MORRIS 


I HAVE just saved $65 by repapering a 
hall, bedroom, and bathroom myself. 
There are tricks to hanging wallpaper, but 
these photos will show you most of them. 

Preparing a wall. Fill cracks and holes 
with spackling putty and sand rough spots. 
If the surface has water-soluble paint on 
it-such as calcimine—wash it off. Wall- 


Measure wall from baseboard to ceiling and 
add 5" for waste. Then subtract the length of 
your table and mark the difference on the table. 
(In this case, it was 20”.) You then can roll 
out a strip as long as the table and use the 
mark on the table to add the amount needed 


to cut strips the right length. 


Continue spreading paste until you've covered 
about 4’ or 5’ of the strip. Then pick up the 
pasted end by the corners, using your thumbs 
and forefingers as shown in this photo, and 
raise the end straight up. 
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paper will not stick well over water paint. 
If the walls have a high-gloss paint on 
them, wash them with one part ammonia and 
four parts of water to dull the gloss. Then 
give the surface a coat of glue size. 
Lining paper—a plain paper that goes 
underneath and keeps wallpaper from pull- 
ing apart at the seams—should be put up 
first if you intend to hang paper directly 
on fresh plaster. You don’t have to use 
lining paper, however, when you paper 


Determine how many single rolls you will 
need by finding how many square feet must be 
covered and dividing that figure by 30. Dedu 
‘one single roll for every three standard windows 
and every two standard doorways. Then te 
off paper as shown, after first creasing wher 
each strip ends, 


Fold the pasted part back on itself as far as 
the pasted area extends. Smooth out any wrin- 
kles. Slide the folded part sideways to line up 
the edges exactly. Then slide the folded part 
toward the end of the table to bring all of the 
unpasted patt of the strip up on the table. 


over old wallpaper. Be sure the old paper 
is tight. If it isn’t or if there are several 
layers, apply hot water and scrape it off. 

Incidentally, most wallpaper is sold in 
double rolls to save waste, but don’t let this 
confuse you. You'll figure in single rolls, 
and if you need an odd number, your dealer 
will cut apart a double roll. 

Tools. Those you will need are shown on 
the first page of this story. Many wallpaper 
stores will rent you the tools. A 3’ by 8” 
sheet of plywood topped with Masonite 
and laid on saw horses makes a table. 

Joints, You have a choice of three kinds 


Tie a cord across the top of your paste bucket. 
It will serve as a rest for the paste brush. Mix 
your paste according to the directions on the 
package. ‘Stir it until it is smooth, creamy, and 
ree of lumps. Then set the bucket on a box or 
stool near the end of the table to avoid bending. 


Apply paste to the rest of the strip and fold 
it back on itself as you did the first part of the 
strip. Bring this end down to mect the other 

of the strip. Having a good table helps; 
you can rent one in many communities. 


of seam. For a lap joint, trim only one edge 
of the paper and overlap it about &” over the 
strip previously hung. For a wire-edge joint, 
do the same with about a 1/16” overlap. 
For a butt joint, follow the instructions 
given with the photographs. A butt joint 
looks much better and is only a little harder. 

If you use a lap joint, start hanging 
paper from the lighted side of the room. 
Then the lapped joints won't cast shadows. 

Corner cutting. Measure the distance 
between the last strip and the corner. Trim 
the next strip to this width plus 1”, Hang 
this strip, folding 1” around the corner. 


Sauare one end and an edge of the paper, with 
a side and an end of the table. Spread the 
paste on evenly from right to left and from the 
center to the edges. Avoid running paste onto 
the table where it will smear the pattern. Keep 
mp rag handy, and wipe off the table im- 
mediately whenever you get any paste on it, 


a 


z the ends of the folded parts together 
evenly. Then line up the edges of the folds 
with each other. The edges of the folds must 
be lined up exactly so the edges of the strip 
will be straight after trimming. Smooth out 
wrinkles or bubbles. [Continued on next page.] 
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r straightedge along the edge of the Make sure your tri 


e is sharp. Keep 
folded strip. Line up the straightedge with a piece of fine emery cloth handy. Sharpen the 
the trim marks on the paper. If there are no knife on the cloth after you have trimmed every 
trim marks, measure the distance from the ¢ three or four strips of wallpaper. And keep 
of the paper to the straight at ea carton beneath the table into which you can 
of the strip. The str must be p: 


throw wet trimmings. 


to the edges of the pay 


arefully, holdin 
and supporting. it 
s just as you picked it up. 


of the paper on the wall 
While still holding 


strip only 
with the other fi 


with thumbs and forefi let 
Hang the first strip in an inconspicuous comer ther fingers. The lower part of the 
or next to a door or window, where a mismatch Catch it with your foot so, the 
when you finish will be less noticeabl pesn’'t tear the wet paper. Th 


part will remain folded. 


nfold the lower fold i the first strip comes next. This is 

it with the sm important. Frequently the point—a 
under the fold, grasp the ed window or door frame—is not exactly plumb. 
With the lower fold opened, finish smoothing The first strip acts as a guide for the whole 
the strip all the way down to the baseboard. wall. If you find that the first strip. is not 


plumb, place your palms on it and slide it to 
the left or right until it is plumb, 
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Press down hard on the straightedge with one 
ce slipping. Hold th 
and keep the 
e paper. 


ihtedg 


pressure to make thi one smooth stroke 
‘Then turn the paper around on the table and 
trim the other edge in the same w 


Press the top of the paper agai 
Lap it on the ceiling or picture 
up a vertical edge with a di 
frame or a corner. Lap the v 
the frame or into a corner. 


ling. Line 


Use your smoothing brush to crease the paper 
sharply against the top of the baseboard. In 
the same way, crease the paper into corners and 
into the angle where walls meet ceiling. 


< 


Pick up the pasted and folded strip by grag 
ing it at the ed; at the point where the 
Peel back one end slightly and 
by thumbs and forefingers, Use 
the other fingers to support the strip. 
Warning: Make sure the comers you pick up 
are the top comers of the strip. 


Start at the top and use your smoothing brush 
to smooth out all wrciaikien and air bubbles. 
Work with diagonal strokes from the center 
out to the edges of the strip of wallpaper. 


f 
wed 
= = 6 ne 
wheel 


along the line where baseboard meets the wall. 
Then trim excess at the ceiling and along door 


Trim off waste by running your casin 


or window frames, Use a sponge to get excess 
paste off woodwork and the face of the paper. 
Clean the sponge by washing it frequently in 
running water, [Continued on next page.] 
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atting second strip, Hold Measure off and cut the second strip. 
sainst strip al m wall to find point and trim the strip. Start hang : 
op where pattern matches. With some Butt the edge of the second strip 
S, you may have to waste up to half eed he first, carefully matching th 
ut usually you can avoid this waste pattern as you work’ your way down, ‘Tak 
second strip from a different roll, four time and slide the paper up or down to 
the third strip from the first roll, etc. make the pattern match exactly, 


ei iy Nm 

ter you have hy Trim around window and door frames with 

three or four strips, Start at the first seam and — shears. Use the casing wheel to finish up trim: 

roll each one, Roll with long strokes and mod- ming along the edges and tops of frames. Cut 

erate pressure, If you press too hard you may the short pieces for above and below window: 

use a shiny streak to appear when the paper from the same roll of wallpaper. Keep the cas- 

fs dry. If the roller forces out any paste,'wash ing wheel sharp by stroking it frequently on 
it off at once with your damp spon the emery cloth. 


ace and then 
goth out the 
d sponge off 
trip while your excess paste just as on walls. An amateur should 
Allow the paper not attempt a large ceiling without a helper. 
The paper on the 


Hang ceiling paper first in rooms where both Press one end of p int 
walls and ceilings are to be papered. Use a use your smoothing brush to 
smooth wooder (a yardstick will do) to rest of the strip. Roll scams 
help support one end of | 

other hand works it into pl 

to lap the sidewalls abo: 
walls will later cover this lap. 


= 


POPULAR SCIENCE 


Lightning vs. 
Television 


own.c20 — 


mast 
‘GROUNDED 


GROUND CLAMP noiaee 


Does the antenna endanger your home? 
Can you install adequate protection? 


ANY Popunan Science readers have 
rried about lightning since putting 
television antennas on the roofs of their 
homes. Here are their questions—and the 
answers: 

Should lightning protection be provided 
when an antenna is put up? 

Yes. It costs little, and is required by 
electrical codes in most communities. 

Have many homes been damaged be- 
cause of a lack of such protection? 

No, possibly because TV antennas have 
been concentrated in cities where tall build- 
ings act as lightning rods. Only fairly re- 
cently have TV antennas begun to appear 
in areas where the lightning hazard is great- 


est. It is difficult, moreover, to determine 
whether a TV antenna is responsible when 
lightning does strike. 

Should an arrester be used on an antenna 
mast? 

No. The mast should be well connected to 
a good ground. A water pipe is best. 

What about the lead-in? 

A lightning arrester should be used with 
an unshielded ribbon lead-in. When a co- 
axial cable or shielded down-lead is used, 
the arrester can be omitted and the shield 
grounded. 

Where should the arrester be put? 

At the point where the down-lead enters 
the house. It may be either inside or out- 
side but should not be near any combustible 
material, An arrester connected at the mast 
end of the lead offers no protection against 
induced charges that hit the wire below. 

What kind of arrester should I use? 

A double arrester that protects both leads. 
If you can only get the single type, use one 
in each lead. Underwriters Laboratories test 
arresters for safety and proper performance, 
Look for the UL label. 

Can I install an arrester myself? 

Yes. Most approved TV arresters are 
made to fit ribbon lead-in. Just slide the wire 
in and tighten the screws or nuts as di- 
rected. With most types, you do not have 
to cut the wire or even strip the ins ion. 
The center lead or clamp must be grounded. 

Is a vent or soil pipe a good ground? 

No. Neither is a fire escape. (Non-con- 
ductors are often used at the joints.) But 
the metal frame of a building, electrical con- 
duit, or any underground piping system is 
a good ground. If necessary, you can bury 
metal rods or plates deep in the earth. 

What size wire should be used for the 
ground connection? 

Electrical codes specify sizes from No. 14 
to No. 4. The heat generated by a lightning 
bolt will melt almost any wire, but the 
wire will do its job before it falls apart. 
Number 14 is adequate. It should be 
clamped-not looped or soldered—to the 
ground. 

Does an arrester affect a set’s operation? 

Some arresters may weaken the signal in 
some cases. Reverse the receiver’s AC power 
plug if this happens. 

Should a set be turned off during a storm? 

Not unless you're the nervous type. Turn- 
ing it off may reduce the chances that your 
set will i naged, but does not affect an 
antenna’s vulnerability to lightning. © END 
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Dehumidifier Reactivates Itself 


Tuene are no chemicals to replace, nor is 
there any drip pan to empty, in this new air 
dryer. It is designed to combat condensation 
and mildew in basements, “crawl spaces,” 
and cottages closed for long periods. 

Humid air is drawn past a dust filter 
through silica gel, where moisture is 
adsorbed. After 90 minutes, a valve closes 
the dry-air outlet, and a’ wet-air outlet 
opens. An electric heater then turns on and 
adsorbed moisture is discharged as warm- 
water vapor to the outside. After half an 
hour, the valve shifts back to drying posi- 
tion. Daly, Merritt & Sulli of Falls 
Church, Va., makes it. The $125 price i 
cludes air hose, clamps, and window panel. 
A humidstat controller is available. 


‘Square End Steadies Flashlight 

Does your flashlight ~ 
roll away from you 
when you lay it down? 
A square bit of metal 
on the end will curb 
it. If the flashlight is 
made of steel or brass, 
solder a square of 
1/16” metal on the 
cap; if it is aluminum, 
attach the metal with rivets; and if the case 
is plastic, cement a plastic square on it, as 
shown in the drawing.—Arthur Trauffer, 
McClelland, lowa. 


@ 


Fancy Button Makes a Drawer Pull 
Decorative old > 

knobs for small draw- 

ers in cabinets or cos- 

buttons with a wire é 

loop on the back are 

a small cotter pin through the loop and add 

a piece of metal tubing for a spacer. The 

eyelet, obtained at a shoe-repair shop. A bit 

of copper tubing would also serve. Push the 

front and clinch the ends on the inside, 

drawing button and spacer tight. 


buttons make unique 

metic chests. Metal | 

easiest to mount. Run 

spacer shown here is an uncrimped metal 

cotter pin through the hole in the drawer 
& 


Here's a Trick that Often Helps When You Must Glue Small Pieces 


SEE 


{Comt OTH sives wit 
CELLULOSE CEMENT 
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Wuew a small plastic, fiber, or wooden 
part from some gadget breaks, and simple 
edge-to-edge gluing fails to repair it, try 
“splinting” the joint with cement. Cement 
the edges and let the joint harden. Coat one 
side of the piece, allow it to dry, and then 
coat the opposite side. Repeat two or three 
times on both sides. This forms a thin 
sleeve over the break. Sand the surface: 
smooth. You can also splint a piece by wrap- 
ping several turns of cellulose tape around 
it—Frank Shore, New York City. 


Powered Tines Pull 
Garden Tiller 


Tue power of this 
machine's 2-hp. air- 
cooled engine is ap- 
plied directly to the 
tines. They propel the 
rotary tiller at normal 
walking speed as they pulverize the soil. The 
tines can be adjusted from 7” to 21” in 
width. They can also be replaced by two 
wheels to convert the machine to other uses. 
By the use of attachments, the Garden 
Maker becomes a power sprayer, water 
pump, weed cutter, or lawn mower. The 
72-Ib. tractor is made by Windolph Tractor 
Co., of Portland, Ore. 


Faucet Washer Is Thumb Guard 

Wnen I use a small file to sharpen an 
auger bit, I slip a large rubber faucet washer 
over the tang of the file. It serves as a guard 
and keeps me from cutting my thumb on 
the sharp edges of the bit—R. J. Addicks, 
New Britain, Conn. 


Shoptalk: +1 veo me cn w 


‘What are they talking about? 
‘Where do they work? Answer below. 


They're photographers. The speaker is de- 
scribing a lighting setup. He held a flash gun 
in his hand with an extension cord (tandem) 
connecting the side light. He used a photoelec- 
tric unit (slave) to fire the flashbulb that 
lighted the background, 


Nail Kegs Form Concrete Piers 


POURED. 


A pier-Tyre foundation for a small build- 
ing can be constructed as above. Dig below 
frost line and pour concrete for the sub- 
foundation. Before this sets, put a bottomless 
keg above it and pour the pier. * 


Screwdriver Makes an Offset Chi: 


: i 
Ir you need an offset chisel occasionally 
to cut around a corner or clean out the bot- 
tom of a mortise or groove, here's an easy, 
inexpensive way to make one out of an offset 
screwdriver. These screwdrivers are cheap, 
but will hold fairly 
good cutting edges. 
Saw off one end of the 
driver and file enough 
of a point so you can 
force it into a handle. 
File or grind the re- 
maining tip to a chisel 
point. Touch it up 
frequently to keep it 
sharp.—Charles Smith, 
Jacksonville, Fla. 


Sa 
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Make balance and leverage work for 


you—not against you—in thin air. r reed: Teft hand 


By George H. Waltz, Jr. 1). HE the ladder is wide, you can rest the 


PS PHOTOS BY W. W. MORRIS 


ht ahead. 
bad prac 
sting, wear 
Thin rub: 
h protection. 
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Rehand 


Head may be wobbly 
refuse to pull off. Quickest 
solution is to saw off the old 
handle just behind the ham- 
mer head, as above. 


id still 


mmer eye tums up 
Vedge end won't be 
tight, as eye tapers out there. 
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and 


Lay the head across open vise 
jaws to drive out fragment of 
old handle in the eye. Use a 
flat-ended punch or a short 
piece of dowel to hammer on. 


a 


After driving handle in hard, 
saw off excess 4” from head. 
Drive wooden wedge firmly 
If it splits, drive the pieces 
Trim protruding part flush. 


ng a Hammer Is 10-Minute Job 


ON’T be a rhumba-beat Charlie (three 
smacks on the nail followed by three 
handle taps on the bench to reseat the ham- 
mer head). It’s cheaper—and much less 
painful—to put on a new hammer handle 
than to call a doctor after you fail to duck 


g head. You'll enjoy putting it on, 
ve a better tool to work with. 

A hickory handle and a steel wedge will 
cost you about a quarter, Get a hardwood 
wedge, too, or saw one yourself. The photos 
show what to do next. 


If the new handle isn't slotted, 
saw a kerf for the woode 
wedge. Cut it the long way of 
the oval cross section of th 
handle, and about 1" deep. 


Place steel wedge crosswise 
on wooden one. Start driving 
with light blows, with handle 
on a solid surface. After sink 
ing wedge, file flush. END 


, wet, 


hough built in a 

y, this little flower 

barrow (above) serves 
its purpose well 


Drawing at right shows 
a fancier project with 
cradle pieces screwed 
on to receive keg. 


Old-style barrow (be- 


Fiitep with flowering plants and spotted 
in a comer of the lawn, any of these wheel- 
barrows will add a colorful touch to your 
garden, 

Two of them can be built with odds and 
ends of lumber and a nail keg. The third 
one is an old-style barrow that was repaired 
and painted. 

Notice that more than half the nail keg 
was used. You can cut through the metal 
bands on the keg with a hacksaw. 

For a wheel, glue up and cut an 8” disk 
from 2” stock. Screw hubs on each side and 
drill a hole for a 4%” bolt that serves as an 
axle.—Hi Sibley, Nuevo, Calif. 


A Simple Way to Padlock Your Bolt-Action Rifle 


A noxr-action rifle may be easily pad- 
locked. The bolt is removed and a regular 
wire cleaning rod—not the unscrewing type— 
is pushed through the barrel from the breech 
end. A small key-shaped piece of steel with 
a hole in one end, as shown in the drawing, 
is slipped through the slot in the rod at the 


muzzle end’ and secured with a small pad- 
lock. The bolt then may be replaced if the 
rod has been cut short and a new loop 
formed to make it fit the breech more close- 
ly. With the rod in place, the rifle cannot 
possibly be loaded or discharged—Evan 
Wright, Topeka. 
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With fishing on his mind, the Model Garage owner 
takes a day off—and runs into a busman’s holiday. 


By Martin Bunn 


FEW weeks ago, on his day off, Gus Wilson left Stan 

Hicks holding the fort at the Model Garage and drove 
up to Round Lake to see about getting his fishing skiff in 
shape. One of the local boys always took care of the annual 
overhaul. After they'd talked the job over, Gus strolled over 
to the pint-size refreshment stand and bait store that old 
‘Tom Strong runs near the boat landing. 

“Hi, Tom,” Gus greeted the little old man behind the 
counter. “All set for a busy summer season?” he asked as he 
fished around in the cooler for a root beer. 

“Can't rightly | tell, Gus, what with all this war business 
stirrin’ folks up. 

Gus finally aredaged up a bottle. As he stooped to open it 
the door slammed behind him. Looking up, he reco; 

Ken Peyton. Ken runs an amusement park down near the 
hotel at the other end of the lake. 

“Saw your car outside, Gus,” Peyton said as he pumped 
Gus's hand. “I need some advice.” 

“What's the matter, that one-horse Coney Island of yours 
falling apart?” Gus kidded. 

“Not quite,” Ken grinned, “but I've got the usual head- 
aches that come along every year when I open up.” 

Gus drained the last of his drink and dropped the bottle 
into the case for the empties. 

“It's that Ferris wheel I put in last year,” Ken explained. 
“Remember, I bought an old auto engine from a junk yard 
and hooked it up with a hand clutch?” 

Gus nodded. 

“Ran fine all last summer,” Ken continued. “Well, this 
morning I decided targee how she'd got through the winter. 
I put in the battery, filled the radiator and the gas tank—she 
had oil—turned on the switch, and poked the starter button. 
Naturally, she didn’t start right off, but after a little she 
caught and ran smoothly enough. I turned the ignition off, 
and you know what happened?” 

Gus shook his head. 

“That fool engine kept right on running. The only way I 


Gus removed the spark plugs from the Ferris. 
wheel engine. “Not likely that it’s pre-ignition,” he said, 
shaking his head. “They're all clean.” 
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could stop her was to cut off the gas. 
Luckily, I've got a petcock in the fuel line.” 

“It’s probably nothing more than a bum 
ignition switch,” Gus said. “Want me to 
have a look?” 

“Wish you would, Gus. I've got my car 
outside, and we can be over there in a jiffy.” 

“Tl follow you in my car,” Gus put in as 
he followed Peyton through the door onto 
the landing. “Then I can leave for town 
right from your place.” 

“So long, Tom,” Gus called bers to old 
man Strong. “See you next week. 

Less than 10 minutes later, Gus followed 
Ken’s car through the newly painted wooden 
arch into Round Lake Park and parked in 
an open space behind the Ferris wheel. 

there's my runaway engine,” Ken said, 
nodding toward the wheel. “I'll start her up 
and you can see what I mean.” 


Engine Won't Stop 


The engine, still warm from its earlier 
run, ticked off without a sputter. After 
about a minute of running, Ken reached 
over to the small control panel he'd rigged 
at the rear of the engine and tured the 
ignition key to the “off” position. 

The engine kept right on running with- 
out so much as sputtering. 

“See what I mean?” yelled Ken, 

“Got a pair of pliers handy?” asked Gus. 

Ken reached into a small tool box on the 
floor of the shed, rummaged around in it, 
and finally handed Gus the pliers. 

“I'll disconnect one of the wires at the 
rear of this switch,” Gus explained as he 
went to work. 

In a moment Gus loosened the small nut 
and pulled the wire loose. But it made no 


Make Trouble Pay 
breokdowns 


‘Aaarese 
mr Science, "353" Fourth Avenue, New 
"oon. 


T1G rorutar science 


difference to the engine—it ran right along. 

“Humph,” grunted Gus. “Can't be the 
switch after all. Okay, shut off the gas. I 
want to try something else.” 

Ken complied, and, as the engine died, 
Gus reconnected the lead. “Now turn the gas 
back on and let's see if she'll start with the 
ignition off.” 

With the ignition key in its “off” position, 
Ken pushed the starter button again. The 
starter ground away without effect. 


Now It Won't Start 

“Are you sure that gas is turned on?” 
queried Gus. 

“Wide open,” Ken called over the whir 
of the starter motor. “And the hand 
throttle’s cracked open too.” 

After a few more seconds with no re- 
sults, Gus reached over and turned the ig- 
nition key to its “on” position. Almost in- 
stantly, the engine took hold. Then, when 
Gus turned the ignition key off, it continued 
to purr along. 

“Now, how do you like that, Gus? She'll 
run with the ignition off, but won't start 
unless it's turned on.” 

Gus said nothing and began tracing and 
examining the wires leading to the switch. 

‘Been having any battery troubles?” he 
asked finally. 

“Nope,” replied Ken. “Took the battery 
out last fall and kept it up to charge over 
the winter. Just put her back in place this 
morning. Why?” 


Even Runs Without Battery 

“Just wondered,” said Gus. Then, using 
a wrench, he began loosening the nut on 
the battery terminal lug that led to ground. 
The clamp came off the post easily. And 
the engine never missed a beat as the cable 
popped loose. 

“Say, what is this?” Ken hollered. “Igni- 
tion off, battery disconnected, and she still 
runs. 

“Could be a bad case of pre-ignition,” 
said Gus. “Let's shut her down and have ‘a 


[Continued on page 226] 


Touching Up a Scratch. A draftman’s 
metal erasing shield is helpful for this job. 
Use it to limit your steel-wool rubbing to 
the edges of the scratch before applying 
touch-up paint. Use it again if you work 
over the area with rubbing compound. 


Washers Stop Rattles. A tendency of 
your license plates to rattle can often be 
‘overcome by mounting them with rubber 
faucet washers placed between the plate 
and bracket. Enlarge the center holes if 
necessary for the bolts. 


How to Curve Hose. A straight piece of 
rubber-and-fabric hose can be curved by 
wrapping it with No. 14 or 16 wire. Space 
the turns about %” apart and anchor the 
ends securely. When the hose is first curved, 
it may still tend to collapse, but you can 
make it take its proper shape by pounding 
with a hammer and wood block. 


Turn the page, please, for four more auto hints. 


Hinge Serves as Door Stop. An old strap 
hinge can be used like this to keep a garage 
door from blowing shut. Mount it vertically 
with part of one leaf projecting below the 
bottom edge of the door. Attach a light 
chain to the free leaf and the door and you'll 
be able to lift the hinge when closing the 
door. 
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Wax in Joints Curbs Rust. While waxing 
your car, press a liberal amount in and 
around the fender welts and other joints. An 
old toothbrush will help force it in. Do not 
wipe away the wax. The excess will not be 
noticeable, and it serves as a good moisture 
seal, reducing the chances of rust forming 
in the joints. 
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Tag Holder for Battery Shop. Short 
pieces of garden hose slotted at one end 
make good holders for customer identifica- 
tion cards in a battery-charging room. Hose 
of the ordinary size slips snugly over most 
battery posts. 
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Slotted Nut Locks on Stud. If the 
threads of a stud are stripped or damaged, 
you can repair it temporarily by slotting a 
nut and squeezing it in place on the stud 
with a pair of heavy pliers. The same trick 
can be used for removing a stud with no 
unthreaded portion exposed. The threads 
won't be damaged by clamping the nut. 


It Pays to Clean Wiper Blades. The 
initial smear that wipers often make when 
first turned on can be avoided by occa- 
sionally rubbing a soft cloth along the 
blades. This will remove the accumulation 
of grease, dirt, and oxidized rubber. 


‘OU can save money on your car this 
summer by giving it a pin-point tune-up 
Hidd W this spring. Hidden wear always robs an 
I en ear engine of power, pep, and fuel economy, 
but finding and eliminating it is sometimes a 

Boosts Your tricky, time-consuming job. 
Such wear frequently occurs in the car- 
buretion and ignition systems. ‘The usual 
Car Expenses =o pethuncurorten a ang and valve 
job, may fail to bring back all the sparkling 
performance characteristics that your car 


Accelerator pump must give Repairing a series of worn parts in the carburetor 


@ quick shot of fuel for good and distributor often rejuvenates an engine. 
snap and pickup, Pump plung: 

er shown was badly worn. A 

new leather and spring cost BY Es F. Lindsley susomosive Engineer 

little, Inspect the bottom of 

well for dirt. Even small par- Anti-percolator valves vent Carburetor metering starts 


Ucles wil jm the valve, Most felvapor from the float cham- with the fat Teva. ene 
pumps can be connected to ber when engine is stopped. es wear on Hoat contact. 
the rocker shaft for long, The one shown below was the float for leaks by 
medium, or short, strokes 6 stuck solid ‘with fuel” gum, Leaks. here. waste 
suit the driver and axle ratio. causing vapor lock. Some carbs | cause Huoding, dripping, 
If in doubt, try each ‘position. ‘have caly one such valve. hard starts; andawtgh tine: 


Typical carburetor _ trouble 
ts are listed here, Automatic- 
choke cover (not shown) con- 
tains a thermostatic spring that 
responds to exhaust heat. Be 
sure to clean its inlet tube. 
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Countershaft on top is pivot point for most — lubricated 
critical fuel-measuring system in carburetor. Ex- — Washin; 
cessive wear can be detected by grippi instructions, Some 
of shaft and rocking it in its bearings (above). require oil, some grease, and others graphite 
If worn, this shaft cannot do an accurate job c If wear is bad, a new assembly is usually your 
controlling the metering rods. Shaft should be safest bet. 


very ti 
the di 
ends usually reveal lubricati 


ne you have the car greased. 
from countershaft cover will 


had when it was new, because of insufficient 
attention to the fuel or electrical systems. 

In the carburetor, wear of only .001” on 
the jet bore and a similar amount on the 
metering rod can increase gas consumption 
as much as 10 percent. A new rod and a 
new jet are the cure. But this won't do the 
job completely if you or your mechanic 
overlook a badly worn countershaft bearing 
or a dirty automatic choke. 

For it is accumulations of wear that rob 
an engine of efficiency. One worn spot may 
cause trouble. But half a dozen, piled 
one ther along a carburetor's metering 
system or a distributor's timing mechanism, 

Mm! can keep the best of engines below par. 
oe oe m eatrel rod enn and — eee he Tracking down and repairing or repla 


bushing, or bending rod slightly are possible 
repairs. Also check foot-feed control, An old 


ing 
such worn parts is difficult but worth while. 
with its lower ion losses, 


Ike, dirt and carbon are lever at right was impeded. Clean choke thor- 
Half-moon-shaped_ scre oughly with solvent. A bad cover gasket will 
most solid with carbon, and action of let in cold air, keeping choke closed too long. 
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may even outrun the newest model on the 
road when you have finished the’ job. 

Before you begin, however, make sure the 
rings, valves, plugs, cooling system, points, 
and fuel pump are in good condition and 
functioning efficiently. If they are not, your 
troubleshooting will count for nothing. 

Your carburetor and distributor may not 
look the same as those pictured on these 
pages, but the principles are the same, and 
these photos show some of the pin points 
where age and neglect take their toll. 


Cleaning Reveals Wear 


Because the details you are looking for 
are easily lost in gum and grime, clean all 
the parts thoroughly. Use a brush and gum- 
cutting solvent. 

If you have a magnifying glass, use it. 
Inspect all moving parts and linkages. 
Search out the surfaces that pivot, slide, rub, 
roll, bump, or contact each other in any way. 
Try with your fingers for sloppily fitting 
shafts and bearings. Poke and pry. 

Wherever you spot bright and shining 
wear, fix it. Close up the hole, plate the 
shaft, or use a shim. Repair kits for rebuild- 
ing carburetors, distributors, and pumps are 
usually available at nominal cost. 

Never remove a part until you have noted 
its original position. Automatic-choke cov- 
ers, check valves, needle valves, insulating 
washers, distributor-drive keyways, and so 
on all have definite and specific adjustments 
and locations. Count the turns as you re- 
move needle valves. Note distributor-rotor 
position when you remove the distributor 
from the engine. Make small scratch marks, 
file notches, draw sketches, and write down 
pertinent facts to jog your memory. 


Don't Redesign the Engine 


In most distributors, two separate systems 
control the cam position when the points 
open or close—and therefore govern the 
spark timing. One system depends on mani- 
fold vacuum, the other on centrifugal force. 
Neither can operate if the breaker plate is 
stuck. Under variations in speed and load 
this plate is constantly moving, seeking to 
follow a “spark loop” curve ideal for the en- 
gine. Interference with its movement, or 
changes of other parts in relation to the 
plate, will keep the engine below par. 

Throughout the job, avoid major altera- 
tions. Remember, you are trying to restore 
the engine to its original condition, not de- 
sign a new one. END 
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Wash out distributor with lacquer thinner and 
small parts in jar. Sticky deposits stop 
free movement of breaker plate and other parts. 


plate ball 
bearing. Wash x and then 


te lightly with petroleur 


Ball bearing may wear dent in the distributor 
housing like this, giving uneven resistance that 
prevents proper spark timing. Groove liners are 
able for a quick repair, 


always suffers from 

r 

movement does not 

evice is perfect, but it 
if bad. 


Summer Driving Tips 


You'll enjoy your car longer by taking the 
simple precautions these pictures suggest. 


A set of easily made screens for 
your car will make camping 
and picnicking more comtort- 
able. Cut and bend ordinary 
house screening as shown, A 
carton in the luggage compart- 
ment is a convenient spot to car- 
ry the screens. 


Examine the cooling water 
periodically by drawing « sam- 
ple up into a hydrometer. If 
you find suspended rust parti- 
cles, drain the radiator and put 
in-a fresh dose of rust inhi 
Summer driving condi 
tend to stimulate rusting. 


Carry a flare for emer- 
gencies. A coil spring 
attached to a board is 
a handy way to mount 


type of flare shown, A block of wood with holes 
pring lets flare swing bored through it and sponge 
back and forth, making bt a onneate face 


Cheek your battery every week more nadiceeble 

and add enough distilled water aaa 

to ‘keep ‘the, electrolyte level 

above the plates. Evaporation 7 

is far more rapid uring ~ Park in the shade as often 
oid. 


weather than during cd as you can—and you'll save 
f 


rapidly in the direct rays of 
the sun. Your paint will 
stand up better, too. 


v, Gasoline vaporizes 
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What's This . Sg 


Everybody is confused when this odd 
but impressive job flashes by. 


Amick glance at ed car shows a N 


bumpers, and Lincoln Zaphye wl heels. Inside 
there's a chrome-plated Ford V-8 engine, a 
Mercury steering wheel, and a Lincoln Con- 
tinental transmission, 

Richard R. Dixon, an apprentice sheet- 
metal worker in East Hartford, Conn., 
bought the car secondhand for $650, and 
has spent more than $2,000 and 2,000 
work hours rebuilding it. He rebored the 
cylinders, added high-compression rings and 
heads, substituted a stronger crankshaft, in- 
stalled an aluminum flywheel—and wound 
up with an engine that develops 165 hp. 

He switched the springs to lower the 


body, moved the shift lever from the floor to 
the steering column, reupholstered the seats 
in red and white leather, applied reinforced 
composition leather to the top, painted the 
body cream and the fenders maroon, and 
added many accessories. One of these, as 
you'll see from the engine view at left, 
above, is a built-in vacuum gauge. 

Dixon estimates his car—originally a 1939 
Ford convertible—will now do 125 m. 
But he never has opened it up. 


Bending Catch Keeps Wiper Blade On 
Ow sy car the wipers hang from the 
windshield top. On several occasions, the 
wind lifted a blade and swept it away. I 
have found that bending aside the key-type 
blade catch after the blade is installed pre- 
vents this.—James H. Carll, Schenectady. 
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Winner of first Indianapolis 500 in 1911, Ray 
Harroun practices for the event in his Marmon 
Wasp. To replace riding mechanic who kept 


driver informed of cars creeping up, Harroun 
installed a rear-view mirror. This is said to 
be the first use of such a mirror on a car. 


i Cover the Races ..,,.2.22" se 


A veteran tells you how the Memorial Day Classic is photographed. 


N MEMORIAL DAY, 1948, Frank Sal- 
arulo heard tires screeching while: he 
was standing in the infield of the Indiana- 
polis Speedway. at meant trouble, so he 
whipped his camera into shooting position, 
caught the car with the screeching rubber 


Paul Shideler, author of 
this article Vice President Thomas 
R. Marshall for a ride in the belt-driven Comet 

yyele Car that Paul used to cover the 1914 
race at Indi . Bill Herschel 
coworker, picture. 


in his view finder, and snapped. Then he 
began looking around, 

“This what you're looking for?” a by- 
stander called, and waved a camera slide 

In his haste, Frank had tossed it 25 feet. 
He had followed my instructions almost too 
well—and gotten the remarkable picture on 
the bottom of the next page. 

We have to be fast. Having covered 
the races at the Speedway since 1909, I tell 
photographers working with me to release 
the slide catch on their Speed Graphics in 
advance, pull out the slide just a fraction of 
an inch, and listen for screeching tires. 
Frank had been warned not to look first, but 
get his camera ready, then look through his 
view finder to see what was happening and 
in the same instant to pull his slide. 

The photo I now prize most resulted 
from the sportsmanship of a gentleman 
named Ralph DePalma in 1912. Leading 
the field by more than 10 miles, with only 
two laps to go, DePalma’s engine quit cold 
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A hot finish. Accidents always make news at out the picture, George Tilford, Indianapolis 
the races. Here is Duke Nalon’s car_burn News photographer, waited unt : 
after a crash during the 1949 race. To rou clude a speeding car in the foreground. 


Johnny-o pot. Speedway photographers off Duane Carter's car when an axle broke in 
have to be just that for dramatic shots like one the 1948 race. Split-second action by 
below. ‘The flying wheel at the upper left came —Salzarulo got both the wheel and the sliding car. 


on the backstrecch. But—smiling every step 
of the way and waving to the crowd at fre- 
quent intervals—he pushed it around the 
north tum and down to the finish line. 
There was never a better loser. 

In the early days, pictures taken at a 
shutter speed of 1/1,000th looked like stills. 
So we learned to shoot at 1/500th, even 
though it blurred the car slightly, because 
that gave a visual suggestion of speed. Then, 
as car speeds rose, we upped our shutter 
speeds to 1/750th, and finally 1/1,000th, 
and began to swing our cameras with the 
car we wanted as it passed. Such “panning” 
blurs the background and suggests speed, 
yet sharpens the picture of the car. 

At this year’s race, our shutter speeds will 
be 1/1,000th of a second, and we will focus 
at 100 feet. If it's a bright day, we'll stop 
down to £/8; if dull, we'll open clear up. 
And we will pan the races. 

Tips to amateurs. We press photogra- 
phers use Speed Graphics largely because 
they are our standard equipment and we 
are used to them. Other cameras can be 
used. With a spring-wound 35-mm. camera 
with a 90- to 110-mm. lens, you might get a 


A smiling loser. Ralph DePalma pushes his 


car to the pits after engine failure forced him 


couple of dozen shots out of one exciting 
event. 

‘A sunshade is imperative because you 
never know when you'll have to point your 
camera into the light. And set your aper- 
ture for the shadow side of the subject. You 
may get halos around the object that you 
want, but it will be sharp. 

Press coverage. Covering the Indian- 
apolis 500 for the press requires planning 
and teamwork. I station one man near each 
of the 2%-mile Speedway’s four turns, and 
another at the pits where cars are serviced. 

Memorable moment, 1 have never 
been nearer death than I was the day the 
Speedway opened. Louis Chevrolet was 
about to win a 25-mile race. I dashed out 
to the middle of the track for a close-up. 
All the cars then burned castor oil and the 
smoke was terrific. I couldn't see beyond 
Chevrolet's car. A split second after I had 
snapped my picture, Bob Burman’s car 
loomed out of the smoke coming 80 miles 
an hour, straight for me. He couldn't pos- 
sibly veer more than a few inches. I froze 
in my tracks and sucked in my breath—and 
the car brushed my clothing. END 


out of 1912 race while far in the lead. This 
is Paul Shideler’s most prized photo. 


i 


Everybody happy. Youngsters have # comfortable p 


Folding Youth Bed Fits the Back Seat 


I AVE you ever wanted to take your 
car trip? Or carry an awkward piece of furniture that would 
not quite go into the trunk? A folding platform placed ahead of 
the rear seat of the family sedan will solve both problems. It costs 
little to make, and anyone with a hammer and saw can put it to- 
gether in an hour or so. 
Scrap lumber about 


hildren on an overnight 


thick can be cleated together, as in the 
platform shown, or you can use a piece of plywood. Cut legs just 
long enough to raise the platform level with the cushion, Locate 
them so they are braced by the cleats when open. 


s hinge out lik 


a 4 
When not in use, 
platform folds flat 
stores nicely in the lug- 
gage compartment 


thi 


form level with the rear seat cu In most 
one located to cl 2 |. cars, this provides enough space for a crib 
loor hooks loc ion. mattress, and you can put the children to bed 


Ways To Dress 
Your Doorway 


A canopy over the front entrance will 
accent it pleasingly, and as a bonus 
give shelter where you need it most. 


D°s the door to your home open right 
into the weather? On such an entrance, 
a canopy would provide shelter while a 
person waits at the door, fumbles with a 
key, or opens an umbrella. And if your 
house is one of a row of look-alikes, a 
canopy will set it off from its neighbors, 

Here are four typical houses to which 
canopies have been added. Note how greatly 
such a small addition changes the appear- 
ance of each house. 

The flat-roof type, suggested for the 
house at the top of the page, is supported 
on two-by-fours and has a latticework for 
vines. The roof framework also may be two- 
by-fours, covered with sheathing or ¥” ex- 
terior-grade plywood, with roll roofing or 
sheet copper over that. 

The curved canopy is hung in brackets 
of %” outdoor plywood. Its roof rafters can 
be bandsawed from two-by-sixes. Over its 
sheathing or %” outdoor plywood, the same 
kind of shingles or other roofing that is on 
the rest of the house should be used. 

The hip roof for the canopy shown on 
a two-story house is harder to build. The 
necessary angle cuts call for careful layout 
and good carpentry. Don’t tackle one like 
this alone unless you can do finicky work. 

The modern cantilever roof at the 
bottom of the page is supported by a 4” 
lally column, anchored down against wind 
uplift. Rafters can be butted and toenailed, 
or hung by strap hangers, into a framework 
of tripled two-by-sixes. Ideally, the other 
rafter ends should be extended into the 
house and secured to the plate, but they 
could be notched into a member spiked 
on over the sheathing. 

Adequate flashing to keep rain out be- 
tween the house and canopy is vital. A flat 
roof should have enough forward pitch to 
shed water, and a gutter to lead it off— 
Carl T. Sigman and William L. Ward, Jr. 
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Wnen my wife handed me some silver- 
ware to polish, I groaned because I had no 
buffing wheel. Then I took an unused 
sheep’s-wool paint roller, slipped it on a 
wooden mandrel that was tight enough so 
that it wouldn't slip under buffing pressure, 
and put it between the lathe centers. I 
charged the wool with rouge, belted the 
lathe for high speed, and did the job in jig- 
time.—J. C. Branstetter, San Francisco. 


License Tag Makes Back-Step Scraper 
Liv in a new 
house can be tough 
on a housewife until 
the lawn sprouts and 
garden walks are laid. 
To help keep our 
kitchen floor clean, I 
nailed an old license 
plate to the back doorstep. It makes a fine 
foot scraper.—R. Woodbury, Natick, Mass. 


Hang Up Your Gloves to Dry Them 
‘Tims simple wooden 

rack holds a pair of 

rubber gloves for dry- 

ing. Two %” dowels 

are fastened in a ply- 

wood base with wa- | 

terproof glue. Space 

them about 2%” apart 

and round off the d 

tops. They should be 

smoothed by wetting, 

allowing to dry, and 

then sanding to re- 

move raised grain. 

Repeat until no grain- 

raising occurs. The 

base can be painted 

to resist dripping wa- 

ter.—Walter E. Bur- 

ton, Akron, Ohio. 


Easy Way to Display Your Prints 
STAINLESS-STEEL cap strip, used for edg- 
ing tile board, makes attractive frames for 
glass-covered prints (below). Attach two 
lengths of capping to the wall, spaced so 
that the glass just slides between the strips. 
Framed in this way, prints can be changed 
easily.—G. H. Kuhn, Amsterdam, N. Y. 


Your Small Wrenches Will Always Be Handy If You Carry Them This Way 


IN PorviAw science 


‘Tue metal spine and rings of a worn-out 
loose-leaf notebook can be used as a carrier 
for small box wrenches. One three-ring 
binder will hold a full selection of sizes, 
keep small wrenches from getting lost at 
the bottom of your toolbox, and make it 
easy to pick out the one you need. If you 
carry the wrenches in your car, lay them 
flat in the metal trough of the binder, and 
tie a rag around them to keep them from 
rattling.—C. E. Cassaday, Kansas City, Mo. 


How to Defend 
Defense Metals 


Conservation begins at home. Properly guarded, 
many of your appliances should last forever. 


By Kenneth M. Swezey 
TTRHESE | s tell as 


NPA Bans Use 


“Less Essential 
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ware can be kept in good shape for years to 
come. Making metals last longer is chiefly a 
matter of preventing corrosion and cleaning 
them properly, 


Making Your Own Cleaners 


Good ready-made cleaning and polishing 
compounds for all common metals can be 
bought in grocery and department stores 
and gas stations. If used discreetly, these 
should be harmless and effective. For those 
who like to make their own, several inexpen- 
sive and easily put together formulas that 
are harmless and effective are included in 
this article. 

It also helps to know a few chemical and 
mechanical quirks of different metals. You 


can find these out by performing the simple * 


experiments illustrated below. 
Corrosion of iron and steel is caused by 
the reaction of these metals with oxygen and 


sulphide, This 
produce hydi 

phide gas. 
tightly. Leave 


pounds 
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Simple Tests Show How and Why Metals Corrode 


SILVER. Put a little 

® iron sulphide into a 
glass jigger. Put this 

and a silver spoon in- 

side a wide-mouth jar. 

Add a drop of dilute 

sulphuric acid to the 

will 
n sul- 


the 


spoon there overnight, 
and it will blacken, as 
at left. Sulphur com- 
in foods and 
the air tarnish silver. 


moisture. Since the product, rust, is porous, 
it holds moisture and so accelerates corro- 
sion of the metal beneath. Before rust can 
be stopped, existing rust must be removed. 
On large pieces this can be done with a wire 
brush or steel wool. 

Iron and steel building materials, after 
being cleaned of rust (or when first in- 
stalled), can be protected by first coating 
them with a metal primer and then with 
two or more coats of good oil paint. Tools 
can be protected by keeping them in a dry 
place and wiping them occasionally with 
lubricating oil, or with special oil-base cor- 
rosion preventives sold in hardware stores 
and gas stations. 


Electrons Are ievous 


Often corrosion speeded up tremen- 
dously by electrolytic action. Whenever two 
different metals are in contact in a conduct- 


COPPER AND BRASS. Green film that 
forms is usually a carbonate caused by re- 
action of copper with carbon dioxide and 
moisture, To see this, put a polished strip 
of copper in each of two screw-cap jars. Pour 


a little water into both. ‘To one, add a half 
teaspoon of baking 
soda and a little vin- 


egar. Cap both jars 
tightly as soon as the 
carbon dioxide bub- 
bling stops. Next day, 
the strip exposed to 
moist carbon dioxide 


will be The 
other will be bright 


ing solution, the metals act as the plates in a 
battery cell, and the more active 

tends to dissolve. Tinware furnishes a good 
example. 

Since tin is a relatively soft metal, tin- 
ware should never be cleaned with harsh 
scouring powders or steel wool. Food can 
be dislodged from a pan by soaking in hot 
water that contains a detergent, then gently 
scraping the utensil with a wooden spoon. 


Some Films Are Protective 


Galvanized iron—iron coated with zinc— 
also sets up electrolytic action when the 
coating is broken. But in this case the zinc, 
being the more active of the two metals, 
tends to react and spread a protective coat- 
ing of zinc oxide over the iron. This protec- 
tive action, however, cannot go on indefi- 
nitely, So if the zinc coating becomes worn 
away too much or broken, paint the article. 


TIN AND GALVANIZED WARE. Tin- 
ware is usually sheet iron coated with tin; 
galvanized ware is iron coated with zinc. 
When intact, both coatings resist corrosion 
and protect the iron underneath, If coating 
is broken, electrolytic action occurs. But the 
results differ with the two types of ware. 
You can see this by scratching a tin can and 
a piece of galvanized ware (top photo) and 
leaving them in a damp place several days. 
Less active chemically than iron, tin causes 
iron to corrode faster than if it were not 
coated—and the scratch will spread. Zinc, 
being more active, produces a corrosion 
product that protects the iron—and keeps 
scratch from spreading. 


The green film or patina that forms on 
unprotected copper and brass is usually a 
carbonate of copper caused by a reaction 
with carbon dioxide and moisture. If it 
forms on the inside of cooking utensils, it 
must be thoroughly removed because it is 
poisonous. Unlike iron rust, however, cop- 
per carbonate protects the metal beneath 
from further action. Whether it is desirable 
on copper gutters, roofs, and decorative 
objects, therefore, is just a matter of taste. 

Silver tarnish is caused by sulphur com- 
pounds in foods and in the air. Hydrogen 
sulphide from the smoke of factories causes 
silver to tarnish more rapidly in cities than 
in the country. Tarnish can be retarded by 
wrapping stored pieces tightly in cellophane 
or tissue paper. 

Tests made by the Bureau of Standards 
indicate that tarnish can be removed from 
silver with less loss of metal by- using the 


STAINLESS 

STEEL. A thin coat- 

ing of oxide produced 

by heating darkens the 

outside of polished 

stainless steel. You can 

duplicate this by hold- ] 
ing a polished steel - 
strip in a candle flame. 

Such a co 

thin, 

you’ can remove 

easily from highly pol; 


ished ware with metal 
lish or a mild scouring powder and from - 
Eos highly finished pots with steel wool. 


ALUMINUM. Such pots darken when alka- 
line substances are cooked because impure 
aluminum oxide is formed. They also blacken 
if you cook foods that contain iron, the iron 
being deposited. Boil water containing soda 
or spinach in an aluminum pan, left. You 
ean then brighten the pan without effort by 
boiling water containing vinegar, right. In 
actual cooking, acid foods such as tomatoes 
or sauerkraut will do the same trick. The 
dissolved aluminum oxide is apparently 


less and tasteless. Iron is beneficial 
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simple electrolytic method shown on this 
page than by laborious hand polishing. If 
the silver does not come up as bright as you 
would like it, rub it with silver polish. 


Aluminum and Magn 


ium 


Aluminum is exceedingly active chemical- 
ly, and its surface oxidizes immediately in 
air. Fortunately, this surface film is so hard 
and compact that it stops further oxidation. 
Ordinary oxidized aluminum still reacts, 
however, to acids and alkalies—even weak 
ones used in cooking and cleaning. Alkaline 
scouring powders and cleaners should never 
be used, They darken and pit aluminum. 
ive metal that 
it rapidly acquires a dull coating, either 
white or gray, in moist air. Corrosion then 
stops, Vinegar and water will remove it. 

Nickel plate and polished chromium can 
generally be cleaned satisfactorily with noth- 
ing more than a soft cloth moistened with 
warm water and a little mild soap or syn- 
thetic detergent, If this is not sufficient, use 
a mild scouring powder. You can make this 
as shown on the next page. 


To clean silver: Electrolysis makes it easy to 
make flatware sparkle. (But don’t use it on hol- 
low ware, knives with cemented handles, or 
silver with a French or oxidized fists) Just 
put the pieces in the bottom of an old aluminum 
pan or in a glass baking dish, the bottom of 
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To store silver: Make a bag from cotton flan- 
nel. Soak the material in a solution made by 
adding an ounce of zinc acetate to each pint of 
water. Squeeze out excess solution and dry the 
bag. Silver stored in bag won't tarnish. Wash 
the stored silver before using it. 


which is covered with a strip of aluminum foil 
Pour in a neat-boiling solution made by dissok 

ing a tablespoon each of washing soda and table 

salt to each quart of water. When tamish dis- 

appears, rinse the pieces in clear water and 
ry them thoroughly. 


To remove rust from tools: In a quart of 
water, dissolve a tablespoon of oxalic acid or a 
similar amount of acid-type automobile cooling- 
system cleaner. Heat the solution and immerse 
your iron and steel tools, Use tongs or rubber 
loves—the solution is caustic and poisonous. 
‘nse in clear water and dry the tools well after 
the rust has disappeared. 


To clean magnesium: Griddles and sim 
articles can be swabbed with a solution made 
by diluting a little vinegar with an equal amount 
of water. Magnesium and its oxides read 

solve in weak acids, But such cleaning 
for looks. The coating protects the mé 


To make 
Buy precipitat. 
at a drugstore 
paste by 


Make a 
moistening 
with household ammo- 


nia that you have 
luted four parts water 
to one of ammonia, Aft- 
er rubbing off tarnish, 
rinse the silver. 


To make scouring powder. Measure out nine 
parts of whiting (from a paint store) and one 
part of trisodium phosphate (Qakite or Dif). 
Mix by shaking together in a box or bag for 
several minutes. This is an inexpensive, non- 
scratching, and effective compound for clean- 
ing porcelain, brass, copper, nickel, chromium, 
and stainless’ steel.’ Wet with water, 


ili 
Pies 


3 


To clean brass or copper: An old reliable 
formula for removing tarnish is salt. wet with 
vinegar. After the pieces have been cleaned up, 
brush on clear lacquer to keep them shiny. 
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Card Holder Clips to Drill Post 
You can “file” tap-drill sizes and similar 
information right on your drill press. Slip 
the data into a plastic- 
window card holder 
and clip the holder to 
your drill-press post. 
Card holders of the 
type shown, made for 
attaching drivers’ li- 
censes to car steering 
posts, are available at 
auto and five-and- 
dime stores.—H. Leep- 
er, Canton, Ohio. 


Stapler Holds Sole While Glue Sets 


Ir 1s sometimes difficult to clamp compo- 
sition oversoles properly when you attach 
them to shoes. A stapling gun solves the 
problem. Apply adhesive according to in- 
structions, press the soles in place, and 
drive a row of staples part-way in. When 
the cement has dried, pull the staples with 
pliers.—Walter Haase, Wethersfield, Conn. 
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An Easy Way to Put a Gauge on an Oil Drum 
a Tmus indicator will help you keep 


track of the kerosene or oil left 
in a back-yard drum. Make a 
weighted float from a can or jar 
small enough to pass through the 
bung hole and attach it to light 
chain or several key chains fastened 
end-to-end. Slip the chain through 
the vent pipe and tie a counter- 
weight to the other end. Mark the 
indicator position when the barrel is 
full and when it's empty, and esti- 
mate the in-between positions. Be 
sure the chain runs freely without 
sticking or binding.—J. G. Schad, 
Evans City, Pa. 


Shop Light Moves Where Needed 

Tns counterbal- 
anced shop light gives 
the light you need just 
where you need it. It's 
fully adjustable up 
and down and side to 
side. 
It consists of a pul- 
ley that rides along a 
taut supporting wire 
over the bench, and a 
weighted cord tied to 
the lamp socket. If the 
counterweight is right, 
the lamp stays put. 
Make sure there's no 
weight on the electric 
wire and leave enough 
slack for travel. 


Insulation Straps Cut from Tin Cans 
Wim I was insulating my water pipes 
I ran out of pipe-insulation straps. So I 
snipped out the strips from empty fruit- 
juice cans. I punched an opening at one 
end and cut a tab at 
the other. These straps 
work as well as the 
regular ones, though 
the sharp edges have 
to be handled with 
care.—A. J. Fauldner, 
Syracuse, N. Y. 
cut, CENTER TAB 


| CENTER TAB 
SENT BACK. 


BUNCH WITH SCREWORIVER 


*s living room has a slab floor, o% 


oft, gray 
scuffling 


tains, and paints make it 
« but your floor should 
ned and acid-etched. 


By Steve Mashek 


T'S now easier than it used to be to color 
your concrete floors, indoors or out. To 
meet the growing use of slab floors, manu- 
facturers have perfected new colorings that 
are both attractive and durable. 

Coloring concrete floors is still a lot more 
work than painting wood. But when you 
see what the new dyes, stains, and rubber- 
base paints can do for your porch, terrace, 
sidewalk, basement, or garden path—well, 
you'll find it worth the trouble. 

Dyes and stains give roughly similar re- 
sults, but differ in make-up and application. 
They are popular for outdoor use where 
evenness of color is less important. Unlike 
even the best paint, they won't rub off under 
hard wear. But if the density and surface 
condition of the concrete is not uniform, or 
it is badly stained or spotted, the color is 


which a 
paint has withstood 
of four children and a dog for two years, 


en rubber-base 


apt to let such imperfections show through. 

Rubber-base paints, made especially for 
concrete, will uniformly color any concrete 
surface. Such paints are excellent for the 
slab floors of many modern homes and for 
basement recreation rooms. They also may 
be used on outdoor surfaces. 

I put one of the chlorinated rubber-base 
paints to a pretty severe test in my own 
home after a disastrous experience with an 
ordinary oil paint. That paint peeled, 
cracked, and wore off badly where the traf- 
fic was heavy. With drum and disk floor 
sanders, plus a good deal of elbow grease, I 
removed the worst of it and replaced it with 
two coats of rubber-base paint. After two 
years, this floor is still in excellent condition 
and my household includes four active 
children and a dog. 

Hardeners. There are excellent products 
for hardening and dustproofing concrete. 
They are easier and cheaper than stains or 
paints, but they don’t do much to beautify 
the surface. However, you might be inter- 
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Spot cleaning to remove oil, grease, or soap 
stains can be done with a lye solution, Pour 
the solution on shavings or sawdust and let it 


ested in one of them for a shop or basement. 

To treat a clean, dry floor, you just spill 
some of the hardener from a bucket and 
spread it with a mop or brush. 

But if you want color, you must use stain, 
dye, or paint. Stains come in a lot of colors 
and can be used alternately. This enables 
you to make concrete look like varicolored 
stones. Typical dye colors are tile red, 
maroon, brown, and a soft green. 

In rubber-base paints, many different col- 
ors are available, and by mixing these you 
can get just about any shade you want. My 
gray-green mixture is very attractive. A 
neighbor of mine used two gallons of con- 
crete (light) gray to a quart of dark brown 
to get a neutral tan shade for his living room. 

You can also tint rubber-base paints with 
oil colors, but there is some risk involved. 
If the concrete should later become damp, 
one manufacturer warns, the color might be 
affected. 

‘That's why rubber-base paints were born. 
il-base paints peel off concrete when the 
concrete gets damp. Alkali is leached out of 
damp concrete, and softens the paint. Rub- 
ber-base paints are not affected this way. 

Before a slab is colored in any of these 
ways, it should be cleaned and acid-etched. 

Cleaning. The kind of cleaning required 
depends on the condition of the concrete. If 
your floor only needs a general cleaning, 
scrub it with a solution of trisodium phos- 
phate dissolved 1 Ib. to a gallon of warm 
water. 

If your floor has oil paint on it, you'll have 
to remove all the paint before staining or 
dying. One way to remove paint is with lye. 
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stand overnight. Then scrape the spot with a 
putty knife or old chisel, Repeat the treat- 
ment if the stain is stubborn. 


But wear rubber gloves when you work with 
it. Goggles are a wise precaution, too. 

Mix a solution of 1 Ib. of lye to a gallon 
of water. Dissolve the lye slowly and be 
careful that it doesn’t splash on you. Pour 
the solution on the painted concrete and let 
it stand an hour. Then scrub it with a stiff 
brush and flush the surface with plenty of 
clean water. 

If you would rather not use lye, you can 
remove the paint with a floor sander. Use 
open-coat silicon carbide paper No. 3%-20, 
or No. 4-16 where there are several coats of 
old paint. You'll also need an edger to get 
close to the walls. 

Even when using rubber-base paint, the 
makers would like you to remove all old 
paint. If you neglect to take off small 
patches that are not sticking properly, they 
will raise and peel when you apply the first 


Dyeing. Pour dye in flat-bottomed container, 
Use stiff brush. Careful watching for light or 
glossy spots and hard scrubbing are needed. 


' F 


General clea ning can be done with trisodium 
phosphate—1 to a gallon of warm water. 
Scrub with a si brush (above) and then wash 


coat of rubber-base paint. If that happens, 
however, you can scrape such places, spot 
coat them, and cover them with the second 
coat of paint. 

Besides old paint, you may have to re- 
move spots of oil or grease. And in a laun- 
dry room there may be spots of soap. To 
remove oil, grease, and soap, spread sawdust 
over the spot, soak it with lye solution over- 
night, scrape it off, and wash it with hot 
water. 

Acid etching is the second step. This 
removes the ack nih and opens pores so 
stain or dye can penetrate the concrete and 
get a good grip. It is more important before 
staining or dyeing than it is before painting. 
I know from experience that you can get by 
without etching most concrete, but the re- 
sults are less satisfactory. 

One gallon of muriatic acid mixed with 


Staining. Apply with a paintbrush. First coat 
will foam, Brush it out just enough to get rid 
of the foam. Work to a wet edge. 


with clean water. Etching with acid {above} 
removes slick surface from well- towel ‘aaa con- 
crete, Wear rubber gloves and 


2 gallons of water will etch 150 to 200 sq. ft. 
Mix it in an enamelware crock or a wooden 
bucket if possible. A galvanized bucket will 
do, however, if you first coat the inside with 
vaseline or axle grease. 

Slosh the solution on the concrete and 
scrub it with a long-handled brush, It will 
fizz when it hits the floor. It should. That 
means it is working. Don’t try to spread it 
too much. Work it in. You may need two or 
more applications. Keep it up until there 
are no more spots that feel slick to your 
touch. For small, stubborn areas, use a 50 
percent solution. 

When you're finished de-slicking, flush the 
floor with plenty of clean water and let it 
dry thoroughly. Outdoor slabs usually dry 
quickly, but a basement may take a couple 
of weeks. 

Dyeing. Figure on 1 gallon of dye to 


Painting. Second coat of rubber-base paint 
being applied to this floor. Such paint goes 
on very much like ordinary oil-base paints, 


A 
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each 175 sq. ft. Pour it into a flat pan and 
keep it stirred. Apply it with a long-handled 
brush. Keep putting it on for about 20 
minutes—until the first part of the floor has 
taken on an even, dull tone. Then go over 
this area again, scrubbing in more dye. This 
is called fixing. If any glossy spots show, 
scrub dye off them and into light areas. 

When you have dyed the whole floor and 
it has dried overnight, examine it in good 
light. If there are any glossy spots, just rub 
them hard to remove the excess dye. Then 
give the floor a day or two to dry (give a 
damp basement a week). 

Dressing completes the job. It comes with 
the dye, and can be either the standard type 
or what is called the no-buff kind. [f you 
use the standard dressing, scrub it on with 
that long-handled brush, give it an hour to 
dry, and then polish it with the same brush. 
If the brush sticks to the surface, let the 
floor dry a little longer. Clean your brush in 
turp and let it dry before you polish with it. 

The only maintenance such a floor will 
require is occasional dry mopping or sweep- 
ing with a floor broom. When the dressing 
begins to wear off after months of hard use, 
simply put some more on the worn spots 
and buff as before. 

Self-polishing dressing is brushed on, a 
full, wet coat, and let dry overnight. A gal- 
lon ‘covers about 400 square feet. 

Staining is a three-coat job, if you use 
one of the special concrete stains recently 
put on the market. You begin by brushing 
on the stain, putting it on quickly. It will 


COLORING CONCRETE 


fins 


foam, and you should brush out the foam 
and then leave it alone. To avoid lap marks, 
work to a wet edge, just as in painting. 

Give the first coat about eight hours to 
dry and put on a second coat in just the 
same way. The finish coat, however, is a 
different material that is sold along with the 
stain. Before applying it, you should mop 
the stained surface with water and hose it 
off to remove any residue. The finish coat is 
spread on with a soft cloth. It completes the 
coloring process, and also gives protection. 

Rubber-base paint goes on very much 
like oil paint, and requires a thoroughly dry 
surface. You'll need a gallon of paint to put 
the usual two coats on 150 to 200 square 
feet of floor. 

In addition to the paint, you will need 
some of the special thinner that is supplied 
for it. Ordinary paint thinner or turpentine 
will not work. You may want to thin the 
first coat slightly for easy brushing. And 
you'll need thinner for brush cleaning. 

Allow 24 hours drying time between coats 
and after the second coat is put on before 
doing much walking on the floor. 

The solvent used in this paint has an odd 
and rather penetrating smell, but not an un- 
pleasant one. Don’t leave any food—espe- 
cially anything absorbent like butter—ex- 
posed in the room or it will pick up a strong 
flavor from the paint while it is drying, exp 


Like to loaf in the sun on summer week- 
ends? See PS next month for an easy-to- 
build lounge chair for beach or lawn, 


1ST COAT | 2ND COAT | 3RD COAT 


hour, 
polish ‘with 
Some brush, 


Unless it Ie peel- 
ing. 
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NEEDLE-TYPE 
ROLLER 
BEARING 


WELDED TO PIPE 


Builder’s Work Table 
Rolls to the Job 


Tuanxs to the roller bearings and wide. 
tread-wheels, this sturdy work table can be 
easily moved to the most convenient spot 
during building jobs. It was made to with- 
stand punishment on outside jobs. 

Wheels consist of steel tires ide 
welded to disks of X” steel, with housings 
for the bearings. The axle passes through 
washer flanges welded to each end of a 22” 
length of 1” pipe. 


The Correct Way to Solder Phonograph Plugs to Shielded Wire 


Tuovcu often trou- 
blesome to the novice, 
soldering phono plugs 
to shielded wire isn't 
a difficult job. These 

= plugs, although de- 

signed for linking 

phonograph, record- 

ers, microphones, and amplifiers, are also 

handy in other low-voltage rigs where you 
need a quick-disconnect joint. 

Cut off 2” of braid and bare 1” of the in- 

ner conductor. Flare out end of the braid 

with a pointed tool. Slip the plug over the 


SIDE DIA, PIPE 


Wgis IY STRAP-STEEL BRACE 


ALL JOINTS ARE WELDED 


Before screwing the plywood to the frame, 
give all the metal a coat of red lead and 
paint.—Hi Sibley, Nuevo, Calif. 


wire until the bare tip comes through the 
prong. Flow solder down the wire into the 
prong. When the conductor is firmly bonded, 
clip off excess wire. Then solder the flared 
braid to the neck of the plug. 
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A Place to Tie Up Your Small Boat 


LARGE cats 
‘SCREW EVES 


You can make this 
handy mooring buoy 
out of a pine or cedar 
log. Strip the bark 
from the log, which 
should be well sea- 
soned, and give it two coats of red lead. Be- 
sides protecting the wood, the red color will 
stand out against the water.—Wallace Genth- 
ner, Troy, N.Y. 


Nailing Pad Up Keeps It Handy 

A SHIPPING-ROOM 
stamp pad, tacked to 
the wall above the 
bench as shown, won't 
get covered over with 
packages and papers, 
and can’t be borrowed. 
‘A screw eye holds the 
pad closed when it 
isn’t in use. 


_ Aa 


Burner Made from Cigarette Lighter 
Neep an alcohol burner for your shop? 
You can make one out of a dime-store cig- 
arette lighter and a small India-ink or simi- 
lar bottle. Discard the bottom half of the 
lighter and pull out the cotton packing from 
the main part. Pour 
alcohol into the bottle 
and wedge the lighter 
in the neck. If the 
opening is too large, 
wrap tape around the 
lighter. When the 
burner is not being 
used, keep it covered 
with the original cap. 
—William B. Eagan, 
Louisville, Ky. 
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Quickly Made Game for Rainy Day 


Hene’s a simple game to amuse children 
who must stay indoors. Cut numbers from a 
calendar and paste them in each compart- 
ment of a plastic egg tray. To play the 
game, place the tray on the floor, stand about 
three feet away, and toss buttons, one at a 
time, into the marked compartments.—Myrtle 
Odland, Clarion, Iowa. 


‘TV Wire Replaces Handle Strap 

Waen‘the handle strap on my camera case 
wore out, I replaced it with a strip of ribbon- 
type television twin-lead wire. I doubled 
both ends of the wire and riveted them to 
the case.—H. Holsten, The Bronx, N.Y. 


New Trap May Brighten TV Picture 

Rep.acinc an old ion-trap magnet with a 
new or more efficient one often will brighten 
a TV picture. Traps are available in single- 
and double-magnet types. Make sure the 
new one matches the original. Rotate and 


slide the magnet on the tube neck until you 
get the brightest image. Then readjust the 
focus coil slightly if necessary to make the 
picture fit the frame. 


Jet Interceptors 


Dart 1,000 Feet 


A jet engine powers the model. Loaded with a 
fuel pellet, the engine weighs % oz. For cach 
flight, you ignite a wick that sticks out. Onc 


pellet gives a 15-second burst of power. 


Model builder's ¥4-ounce, 1-foot- 
wide flying triangle resembles new 
experimental military aircraft. 


By Jack Wilson 


\ JOULDN’T you get a boot out of seeing 

a jet plane that you had built yourself 
zoom into the sky? This model will gi 
that thrill—and something more. You'll 
the kick of working from a design based on 
the delta wing, currently among the hottest 
experimental-aircraft ideas. 

Launched with a rubber-band catapult, it 
whistles up some 50 feet. Then the jet en- 
gine takes over and boosts the altitude an- 
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jo SUTT JOINT 
S'WIDE BALSA 


FUSELAGE 
‘TOP TEMPLATE 


How engine works. A wire-gauze 
disk holds the coiled ‘wick against the 
fuel pellet. Four or five seconds after 
you light the wick, it sets off the fuel. 
Combustion nerates gases that are 
forced out the jet at very high speed 


STABILIZER UNE. 


ING AND FIN, CUT FROM 
«3 QUARTER-GRAIN BALSA, 


LIGHTEST (et#12 BALSA 


FULL SIZE PATTERNS 


FUSELAGE 
SIDE TEMPLATE 


other 50 or 100 feet in swift 100-foot spirals. 
The flight distance averages 1,000 feet, 
with 2,000 not uncommon. 

Its engine a Jetex 50, an English 

ted here by American Te- 
Tasco Ltd., of New York. It burns a non- 
explosive gas-producing pellet of guanidine 
nitrate. 

Complete with engine, the 12” model 
weighs % oz. 

Building the model. Trace the wing 
and fin on 1/16” balsa, using the accom- 
panying full-size drawings. Cut with a 
single-edge razor blade or sharp knife. Sand 

ith sides smooth and round off edges. 
Support the sandpaper with the flat of the 
hand, rather than a block, to prevent scoring 
fine grooves in the surface. 

Lay out the fuselage on 1 the balsa block 
so the flat sides correspond to the straight 
surfaces that contact the wing. After sawing 
the two pieces to shape, coat the joining 
surfaces with cement, allow it to dry, then 
recoat, and pin the parts together until set. 

Slip-in wings are not recommended be- 
cause the high speed requires rigid cement- 
ing of the wing to the fuselage. 

Form a catapult hook and loop from 
1/82” steel wire. A 10-foot strand of %” 
flat model airplane rubber makes a good be- 
ginning catapult. Later, you may want to 
try two strands or a loop. 

Finishing. Sand the model all over with 
fine paper. Used dry, No. 400 waterproof 
paper works fine. 

Apply several coats of colored dope di- 
luted with an equal amount of thinner. 
Orange yellow is attractive and highly vis- 
ible against either sky or foliage. An all-over 
coat of fuel ptoofer will give the model a 
dressy finish without adding much weight. 

Is it safe? In flight, the engine case may 
reach a temperature of 260° F., and must 
be allowed to cool before handling, The 
manufacturer claims the jet gases do not 
reach flame temperature. I have found, 
however, that the hot case and gases of my 
model scorch anything they contact. Never- 
theless, this model is as safe to operate as 
anything involving matches and flame. 

Just be sure to start flights at least 300 
feet from any building or dry grass. 

Glide-test it first. If possible make your 
tests—as well as the later power flights—on a 
grassy field to avoid damage to the model. 

Flex the wing trailing edge up to correct 
for too steep a glide. Add weight to the 
nose to correct a stall. Use rubber bands or 


Cut wing parts and fin from a strip of 1/16” 
by 8” quarter-grain balsa. 7 ‘This stilton, smooth. 
er, and more in ordinary balsa, Its 
Sia ake ate vas 


clay for temporary balancing, and embed 
equivalent metal weights for permanent cor- 
rection. For a slight turn, raise the trailing 
edge on the side toward which you wish 
the model to turn. 


Pre fora ht, Attach your 
catapult to a five- or six-foot post, and re- 
lease the model from near the ground, hold- 
ing it near the fuselage between the thumb 
and index finger. Try this out before you 
attempt a power flight. 

Bank the model opposite to the natural 
turn direction, and it will go into a spiraling 
climb, finally rolling into a gliding turn in 
the opposite direction. A one-length stretch 
of the rubber is right for the first catapult 
attempt. Later, for greater speed, you may 
increase this to three or four times the un- 
stretched length. 

Always insert the engine into the clip in 
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the same positica w uvoid changes of the 
thrust line. 

And finally a power flight, Prepare 
for a catapusx iaunen in the usual way. An 
instant before releasing the plane, light the 
wick. A convenient way of doing this is 


with a burning piece of common chalk line. 

The plane may slow down a bit before 
the jet starts to push. But when it does, you 
will see sudden acceleration, and the model 
will shoot away at dazzling speed on your 
first jet flight. 


END 


Use lightest halen you can find for fuselage. 
Top and bottom sections are both cut from one 
12” length as shown Jigsaw the pieces 
just outside the line. Then sand smooth, 


Using a twist of sandpaper, smi jooth &” screw- 
driver-access ‘holes drilled. in, the belly sk 

Cement fin and tow haok in place with double 
coating for strength. Sand fin to airfoil section. 


Decorating. 


maining area. 


prevent spark damaj 
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Outline cockpit 
with small brush, usin 
or aluminum dope, 


of your own 4 ice. 
Shit cont ot ot hia peanten 


Flying tip. For sure-fire igni- 
tion, tamp wick tightly against 
charge and avoid shi 
in wick. Keep protru 

of wick less than 4 long. 0 


Carve fuselage to follow the top template 

the two pieces tozether and marking 
line at top and bottom. Streamline 
se, medium, and fine paper. 


Attach the engine clips after cementing wing 
to fuselage. Substitute %” No. 2 wood screws 
for those that come with engine. These will hold 
better. Avoid tight g screws too much, 


black 
in re- 
ly fin eed 


bends 
fing end 


Mother Will Appreciate : 
Woodwork Like This 


This copy of a Colonial wall box for 
clay pipes makes an unusual ivy holder. 


Ts American colonists used decorative 
boxes like this to hold their long-stemmed 
clay smoking pipes. An authentic reproduc- 
tion makes a handsome plant holder and the 
little drawer is a handy cache for house keys, 
playing cards, stamps, or other small items. 
Hence, it’s a welcome Mother's Day gift. 

In colonial times, the pipe box was a 
valued possession and often was made of 
fine mahogany, black walnut, or selected 
maple. I used old pine boards, resawed to 
4”, to make the one shown here, but any 
&” wood will do. 

The patterns given for front and back 

alf-patterns, to be laid out on both sides of 
a center line. Any conventional method of 
drawer construction can be used, but be sur 
that the grain of the drawer front runs ver- 
tically to match the wood above it. Use a 
drawer pull of matching wood, or brass. 

Glue and brad the parts, and then round 
and sand all edges on the face of the box. 
Finish with water-thin coats of shellac, well 
rubbed down, and polish to a fine gloss with 
a wax polish.—J. P. Arnold, Doylestown, Pa. 
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Wood Frame Supports Fan in Window 


‘Tis summer put your bedroom fan where 
it will do the most good—in a window. You 
can mount it in a simple frame of %” or %” 
plywood as shown below. The dimensions 
are for a 31” window and 12” fan, but they 
can be easily modified to fit other sizes. 
Make two overlapping sections and rout 
slots in the smaller one so the frame can be 
inserted in the sash channel, widened, and 
locked in. Bolt the fan to a baseboard and 
attach the base to the frame with shelf 
brackets. Cushion the bottom of the base 
with a sheet of felt, Varnish the frame and 
join the sections with brass bolts and wing 
nuts. Run the fan at low or half speed.— 
Robert Hertzberg, Jackson Heights, N.Y. 


Tuts %-0z., 30-cent 
mask protects the nose 
and throat of workers 
employed where non- 
toxic dust is a hazard. 
It has an aluminum 
shield, adjustable 
headband, and_re- 
placeable filters. Gen- 
eral Equip. Co., Phila., 
makes it. 
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Coffee Can Is Workshop Ash Tray 
NEED a man-size 
ash receiver for your 
workshop? Use a cof- 
fee can. Make a lip by » 
snipping two 2” slits 5 
and bending out the y 
cut section. Double ¥ 
over the sharp edges. 
Water or sand in the 
bottom will extinguish “~) 
your smokes and also Z 
weight the can—G. 
Breuker, Brooklyn. 


Parallel Bar Made from a Ladder 

A PARALLEL bar can 
be made from an ex- 
tension ladder cut into 
three pieces and then 
braced and bolted to- | 
gether. Legs should be 
bolted to stakesdriven © 
into the lawn. The 
small platform below 
this one helps little 
Martha Buck, of Ains- 
worth, Iowa, reach the 
bars. She won't need 
it when she’s taller. 


Maybe you have this same problem in 
your home: a 15-month-old toddler (per- 
sistent too) who likes to open cupboard 
doors. I solved the problem of keeping 
them closed very simply—without secret 
catches. What did I do? 


I put two ordinary cupboard latches on 
each door, spaced as far apart as possible. 
The child can’t open the doors because he 
concentrates on only one latch at a time. 
—Theodore Hall, Willoughby, Ohio. 


How to Make 
Dutch Doors 


Their swinging halves add charm 
and convenience to a home. 


You can make your own for much 
less than you can buy one. 


a choice of two. 


This one’s challenging 


pages for instructions on 


See the next three 
wo to make it, 


This one’s easy... and fine 
for a modern home. 


OR the lower section, cut a piece of %” outdoor plywood 

to the width of your doorway and the height at which you 
want the break. Cut a second piece %” shorter. Build a frame 
for this lower section of 1%” square stock, rabbeting the top 
member &” by %”. When the X” inside panel is added to this, 
you'll have a &” by %” rabbet. Cut a corresponding one of the 
same size in the bottom rail of the upper door half. 

Assemble the frame with waterproof glue and nails. Then 
glue and nail the plywood to both sides of the frame, setting 
and filling over the nails. 

Upper section. This consists of four pieces of two-by- 
four, lapped together. Cut a %” rabbet %” deep around the 
inner edges on the side that will face outward. The glass 
goes here. Cut %” by %” wood strips to hold it in place. 

Hanging the door. Work with the door as a unit so far 
as possible. Install a vertical latch bolt on the inside to lock 
the two halves together. Use a pair of butt hinges on each 
section. Dress off the outer edges as necessary to make the 
door fit perfectly. 

Glazing. Use double-strength glass. After you are sure 
the glass fits, apply putty all around the rabbet. Bed the 
glass against the putty. Set the wood strips in place and nail 
them to the frame, driving the nails in parallel to the glass. 


» 


wrvonr 


Gpvcoe, 


Wee 
stode 
surt Cy 
ont ‘stock 
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This Diamond-Light Door 
Displays Craftsman’s Skill 


Take measurements from your old door, 
allowing %” extra on each side for final 
trimming. Allow 13/16” more in the length 
of all stiles to compensate for the lap of the 
top and bottom sections. For good propor- 
tions, make the top section a bit shorter 
than the bottom. 

Cut the stiles and rails to length and 
square the ends. Lay out all parts on the 
floor in proper position, recheck for length, 
and mark adjoining pieces. In the drawing 
you'll notice that a 2” widening strip is 
doweled to the top of the bottom rail for 
an over-all width of 8”. 

Drilling for the dowels. Accuracy is 
important in drilling holes for the dowels. 
If possible, use a doweling jig for this step. 
After cutting the dowels to length, clamp 
the rails and stiles together for a dry run 
to see if you have a perfect fit. 

Then take the bottom section apart and 
cut &” by %” grooves on the center of the 
inner sides of the stiles and rails. Reassem- 
ble the section to cut the cross braces. Rip 
these 4%” wide from the 2” by 6” stock. 

Fitting the cross braces, Take meas- 
urements directly from the assembled fram- 
ing. Draw a center line down the middle 
of each piece and line this up with the 
frame corners. Next, scribe in the corners 
with a knife (not a pencil). Then scribe 
lines where the two braces cross. Identify 
each piece and corner with matching marks 
before cutting. 

Now draw lines %” beyond and parallel 


Plywood wedges fit into bottom panel as 
shown at right. Notice that outer edge of 
each wedge aligns with the tenons cut on 
ends of the braces. 


Miter the cove molding into the bottom 
panel and ‘nail the pieces in. place after 
Femoving your. clamps and dressing off 


excess glue and any high edges. 


= 


= Nie £ 


Cut 36” slots %” deep in inner edges of the 
bottom-section stiles and rails. Run slots to 
rail ends. Stop them short in stiles (above), 


to the scribed lines at the end of each brace 
piece. Cut on the new lines. This extra 
length allows for %” by %” tenons to secure 
the braces in the frame. 

Half-lap the braces by cutting on the 
lines scribed where they cross. Be careful 
to get a neat fit on both sides. Run a %” 
groove %” deep along both edges of both 
braces and cut %” by ” tenons on all 
four ends, 

Remove one stile and clamp the braces 
in place. Now place the entire assembly on 
top of your sheet of %” plywood and scribe 
the triangular panels. Add %” to the scribed 


LIST OF MATERIALS 
244" x 3" panel %* 


re molding 
iple or birch hinges 


1 door lock, 1 latch. 


Half laps join the muntins and stop strips at 
points where they cross. Careful mitering is 


line around each triangle. Cut on this new 
line. Assembly with glue and addition of 
molding then completes the bottom section. 

Making the upper section. Glue up 
the rails and stiles of the upper section be- 
fore cutting the framing for the diamond 
lights. 

On the outside of the door, 1” by 1” 
muntins frame the diamond-shaped panels 
of glass. On the opposite side, the glass is 
retained by stop strips and molding. 

Rip the muntins and stop strips from 
waste left from the 2” by 6” stock. Frame 
the inside of the opening with %” by 1” 
strips. Then fit 1” by 1” muntins diagonally 
from corner to corner, half-lapping in the 
enter. Next locate the exact center of each 
stile and rail. Cut the shorter muntins so 
the ends are lined up with these center 
points. Half-lap the short muntins across 
the long ones. 

Glue all the half laps and glue and toe- 
nail the muntins to the frame with finishing 
viuls, set and filled. The %” by %” strips 
that run down the center of the muntins 
and separate the ss can be cut and fitted 
much like the muntins. 

Cut single-strength glass to fit the sec- 
tions. Then very carefully miter the cove 
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required where the ends join the outer fram- 
ing. Glue and nail the stops in place, 


molding. A bevel square will help a lot in 
this. No putty is used, the molding being 
cut to a tight fit and pressed into place 
while nailing. When you paint the door, 
flow the paint into the joints. 

Topping the sections. After cleaning 
up both top and bottom sections of the door, 
make cuts for the lap where the two come 
together. Details are shown in the drawing. 

Place a 1/16” spacer in the lap, fasten the 
units together with battens, and hang both 
units as a single door, fitting the top and 
bottom hinges first. Trim the edges. 

Apply a sealer such as Rez or Firzite and 
paint the door as desired. A tubular barrel- 
type lock with brass fittings was used on 
the door shown. END 


Do you ovecpay when you shop for wood? 
See “How to Buy Lumber” next month. 


Shade Covers Drawing Board 

Keerixc my drawing board covered with 
newspapers or wrapping paper proved to be 
a nuisance. But a discarded window shade 
solved the problem of keeping dust off the 
board. 1 trimmed the shade to size and at- 
tached the roller brackets to the back of the 
drawing board—H. D. Cousins, Chicago. 


Raise a Flag this Summer 


This two-part pole is easy to raise 
—and will serve for many summers. 


HERES a flagpole you can put up and 
take down almost as easily as you raise 
and lower the flag itself. The -pole was de- 
signed for a summer home or cottage. 

It has two parts—a short post or “dead- 
man” to be left permanently in the ground 
or atop the building, and a removable pole, 
bolted in place. Storing it away at the end 
of the season is no trouble, and reduces the 
chances of damage. 

Both parts were made of 2” by 2” stock. 
The post was left square, but the corners of 
the pole were planed off. The post was 
painted, the pole varnished. 

Because a suitable cleat was not available, 
a special one was made. One of the cleat 
bolts goes through only the pole. The other 
one and a regular carriage bolt hold the pole. A wheel from an 
to the post. Cleat posts were made by drill- bdr pulley as 
ing and tapping 4” rod. A flat filed on the ortused, into the 
cleat rod keeps it in place when the bolt is helps keep the rope | 
tightened.—John M. Avery, Dexter, N.Y. from fouling. 4 


Snap fasteners, hooked into special cleat, hold 
flag up. They can also be snapped to cleat after 
flag is lowered to keep wind from banging them 
against pole. Drawing shows cleat details. 
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Ready-Made Parts 
Cut Cost of Table 


Handy 


You won't have to hunt in the dark for 
new fi if you keep replacements near the 
fuse boxes in holders like those below. For 
plug fuses, drill 1” holes in a piece of 
stock; for the cartridge type, make %” blind 
holes in a strip of 1” by 1”. Empty holes 
will serve to remind you when your supply 
is running low.—Walter Haase, Wethers- 
field, Conn. 
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Its legs are made of rolling pins, 
coat hangers, and salad bowls. 


Ir you need furniture for your summer 
cottage, why not make some yourself? This 
coffee table can be constructed with hand 
tools from parts already shaped and turned. 

For pedestals and legs, you'll need two 
rolling pins, each at least 7” long, one roll- 
ing pin at least 10” long, two wooden coat 
hangers, two wooden salad bowls, and some 
%” doweling for stretchers. 

Saw the large rolling pin into two 5” 
lengths and file two flat areas on each piece 
where the legs will join. If they are longer 
than 7”, cut down the 
small rolling pins. Saw 
hangers in half for 
legs, as at right.’Cut 
the doweling into 
stretchers long. 


from the hanger cross- 
bars. Bore the dowel 
holes, apply glue to 
dowels, holes, and end 


surfaces, and 
to the pedestals. 

A picture frame backed with 1” plywood 
makes the top. Upend the base, locate it on 
the plywood, and outline the bowls. Using 
these marks as guides, drill and countersink 
screw holes in the board so the screws enter 
the bowls, as shown in the drawing. Then 
brad and glue the frame to the plywood. 


the parts, Screw the bowls 


Drawing-Pen Rack Is Magnetic 

You can keep your drawing and lettering 
pens neatly arranged in a box by using small 
magnets and some lengths of iron wire, such 
as straightened-out paper clips, Cement the 
agnets to the sides of the box and place 
two wires across each pair. Attach another 
pair of magnets to the outside of the box 
to act as a door catch—Andrew Brennan, 
Philadelphia. 


MAGNETS 
‘CEMENTED 
TO 80x 


Fan-Driven Basement Air 
Cools Upstairs Room 


HAVENT you sometimes wished you 
could spend sweltering days in the 
coolth of your basement? Ray Millholland, 
of Indianapolis, brings that refreshing air 
from his basement to cool a room on an 
upper floor. His simple “air conditioner” can 
be installed in a couple of hours in any 
house that has hot-air heating ducts. Be- 
sides cooling the upstairs room, it reduces 
basement humidity. 

To duplicate his setup, you'll need an 8” 
electric fan, a few lengths of 3” vent pipe 
with an elbow, and a 12” by 12” by 12” 
wooden box. Make the box with a 9” hole 
in one side and a curved baffle facing the 
hole to deflect the fan stream toward the top 
of the box. Cut a 3” hole in the top. 

Fit the vent pipe into this top hole, as 


HOT-AIR 
FURNACE 


J— 3" VENT PIPE 


BAFFLE 

(THIN BOARD 
oR 

SHEET METAL) 


9" HOLE IN 8OX FRONT 


1] 8"FAN 


{|e / 


shown in the drawing, and into the air duct 
leading to the room you wish to cool, Run 
the pipe in as straight a line as possible to 
minimize resistance to the air flow through 
it. Put on the elbow, inside the duct, facing 
toward the room. If necessary, install a 
damper in the furnace side of the duct to 
keep the cold air from leaking back into 
the furnace. 

‘An old vacuum-cleaner unit can be rigged 
up to the vent pipe instead of the fan box. 
Such a blower unit may run too fast, with 
objectionable noise, but you can slow it 
down by connecting a lamp bulb in series 
with it. 

The fan unit shown draws less than 100 
watts and lowers the temperature of a sec- 
ond-floor room by 3° to 5°. END 
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£ New Shop Ideas | 


A wedgelike 
firmly for milling. 
with a milling attachment mounted on a lathe. 


‘ip against the edges holds work 
The table shown is for use 


Hold-Downs for Milling. When a milling 
cutter must run clear across the work, ordi- 
nary clamps may interfere. The hold-downs 
shown grip the work firmly at the edges and 
do not project above it. 

Each clamp calls for a plate with a bolt 
that en! a T slot, a collar, and two nuts, 
plus a piece of flat steel having a radius 
machined in one edge that matches that of 


If you work 
sheet metal, this gadg. 
et is handy for taking 
© the razor edges off 
sheared sheets. You 
can buy the main part 
—a disk-type knife 
rpener — at any 
dime store. 
Drill a X” hole about 2” deep into a file 
handle. Cut two strips of sheet metal %” 
by 3”, drill a hole near one end of each, 
and bend at 90° about %” from the hole. 
Then squeeze the long leg of each in the 
vise jaws to bend it up the middle as shown. 
Bolt or rivet the pieces to the sharpener and 
force the legs together into the handle. 
To use the tool, simply draw it along 
the edge.—Will Thomas, Buffalo. 
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‘GaP screws 


sis 


x af 


the collar. The plate must be tapped for cap 
screws at both ends. 

With the studs tightened in the table 
slot a suitable distance apart, the hold- 
down plates are set against the collars and 
propped against the edges of the work. The 
outer setscrews, with pads underneath, are 
turned up snug, Then the inner screws are 
tightened against the sloping plates (the 
photo at left above shows them only partly 
pulled dowr} until the plates wedge the 
work firmly —Joseph Tracy, Manhattan. 


DRILL-PRESS TABLE 


SEEN OVER AN 


o 
oi PILE FLUSH pau. 
\ AND Crk 
BRASS BLOCK 
SHAPED TO Fr 


I-Press Vise. When you 
have to turn a drill-press vise on its side, 
with a clamp on its end as above, every 
twist of the clamp handle endangers the 
weak neck bridging the slot. A little too 
much muscle may crack the vise. 

The little brass block shown is good in- 
surance against this kind of damage. With 
it, you can clamp your vise as tightly as nec- 
essary with no fear of cracking it. Mill or 
file the block to a tight push fit. Drill across 
the vise for a brass pin to secure it—Her- 
bert Pfister, The Bronx, New York. 


Coolant Brush. I 
found it annoying and 
messy to apply cool- 
ant on a long drilling 
job until I made a 
brush from an oil can. 
Cutting the spout 
short, I inserted some 
bristles, crimped the 
tip to hold them, and 
put coolant in the can. 
A swipe or two on the 
drill, whenever it was 
raised to clear out 
chips, wiped them off the flutes and sup- 
plied just enough fluid, but not so much as 
to splash it around and be troublesome.— 
Albert Jusak, Cleveland. 


Quickie Drill Gauge. 
In grinding larger 
drills, you can check 
lip angles with two 
clean, new hex nuts. 
Line them up against 
a straightedge with 
the inside flats touch- 
ing. Although the in- 
cluded angle is 120° 
instead of 118°, this is 
close enough for all 
practical purposes, — 
Will Thomas, Buffalo. 


Mo. MORSE TAPER 


Chucking Taper Shanks. You can use 
drills and reamers having Morse-taper 
shanks in a regular chuck without spoiling 
them for use in a taper spindle. Grip the 
tool in the lathe chuck close to the shank, 
with the taper projecting, and support it 
with the tailstock center. Then turn a sec- 
tion of the taper to the maximum diameter 
the drill chuck will take. The drawing shows 
two sizes adapted for use in a ¥”-capacity 
chuck. For safety when working with such 
adapted tools, use low spindle speeds and 
clamps.—Bernard J. Corey, Thorold, Ont. 


b Sd 
Collets Hold Stops. With a collet behind 
the lathe chuck, you can hold stops to 
locate work accurately for duplicate facing, 
turning, or cutoff operations, The stop need 
be only a short piece of stock, 

The standard collet adapter has a big 
shoulder to facilitate its removal from the 
spindle. This shoulder prevents mounting 
a chuck. The answer is either a new adapter 
made without a shoulder, or another adapter 
with the shoulder removed. Insert it and 
the collet, mount the chuck, and position 
the stop inside, clamping it with the draw- 
bar.—J. C. Magee, Schenectady. 


Measuring Bores. Ordinarily, calipers are 
set to inside diameters, and the measure- 
ments are then read with an outside mi- 
crometer, with a probable loss of accuracy. 
This is eliminated if you clamp a midget in- 
dicator to one caliper leg. Adjust in the bore 
so that the indicator 
reads zero. Then set 
your micrometer 
across the calipers as 
shown, turn the mike 
thimble the indi- 
cator again reads zero, 
and take your m 
urement off the sleev 
I find this method 
accurate as the use 
vernier calipers.—Ar- 
men Bogossian, Brook- 
lyn. 
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Kids always manage to get mitts, 
gloves, balls, and bats. Here’s how you 
can give them bases and a diamond. 


AND-LOT baseball diamonds are, in 

many cases, makeshift affairs. Th 
roughly laid out and pieces of wood or 
bricks serve as base: 

But it's easy to give the young players 


in your neighborhood real bags for bases 
and a real home plate and pitcher's plate. 
Laying out a diamond is simple. The draw- 
ings on the opposite page give vou the 
dimensions for both a baseball and a soft- 
ball field. 

Instead of the surplus util 
in the photos below, you can use a gas-ma 
bag. Or you can sew up a bag of heavy 
vas. Upholstery moss is excellent for stuff- 
ing the bases. 

The bag shown below is about 10” by 
14” and about 5” thi Baseball rul 
specify a bag 1 ind from 3” te 
thicl 
large a bag. 

Home plate and the pitch plate ‘are 
each made of two pieces of %” plywood 
held together with nails and glue. For the 
spikes that hold the plates in place, use 
sharpened pieces of broom handle or big 
dowels. Bore holes for the spikes through 
only one piece of the plywood, Drive a nail 
down through the other piece into the head 
of each spike. 


'v bag shown 


An old Army utility bag can be converted into a sturdy base. 


Stuf the bag tizhtly with upholstery moss. 
Don't remove any of the tie straps or the car 


Sew the hag wth heavy thread. A curved up- 


holsterer’s needle makes the job easier. Cut off 
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With one corner 
into corners. 


rying strap until after sewin 
nwn shut, pack moss tight 


carrying strap and sew it around bag. Grommet 
is used to tie bag to stake driven in ground. 


2eaRrce 


woxrgarrer’s Box 


a Bi 


HOME BASE, BATTERS BOX OFFICIAL LAYOUT OF SOFTBALL DIAMOND 


AND CATCHER'S BOX 
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Emery Cloth Makes “‘Knurled’’ Knob 


Ir a thumbscrew or 
3 knob is too smooth to 
Safford a good finger 
- grip, cement a strip of 
abrasive cloth around 
the rim with any good 
cloth-to-metal cement, 
The photo at left 
shows how the ends of 
the cloth are cut to 
form a strong, neat 
diagonal joint —Wal- 
ter E, Burton, Akron, 
Ohio. 


Board Hooked to Window Serves as Bird Feeder 


A winpow-LepcE bird 
feeder can be made from any 
fairly light, wide board—a 
sheet of %” waterproof ply- 
wood is ideal. This one is 
held in place by two hooks 
and a pair of corresponding 
screw eyes in the sill. Nail a 
batten to the underside of the 
board where it will bear 
against the window frame and 
steady the tray.. And tack 
strips of molding around the 
top edge to keep the seed from 
scattering. Finish with an 
outdoor paint if desired.—L. 
G. Gibson, Oakton, Va. 


Washers Keep Drawer Knobs Tight 
Drawer knobs won't work loose if you in- 
sert washers cut from sandpaper between 
the knobs and the 
drawers. Glue two 
sheets of fine or me- 
dium sandpaper back 
to back. When the 
glue is dry, scribe cir- 
cles of the required 
size with the point of 
an old compass or di- 
viders, and cut them 
out.—Arthur Trauffer, 
McClelland, Iowa. 


How to Make Quick, Clean Connections with Shielded Wire 


WueEn you use shielded wire in your elec- 
tronic hookups, you can save yourself time 
and get better, cleaner results by separating 
the inner conductors from the braid as shown 
in the photos below. 

First, bend the wire double and spread— 
don’t cut—the braid with a sharp pick. When 


the inner wire or wires are uncovered, pull 
the braid straight to prevent binding and 
work the first wire back through the hole 
(center photo below). Finally, twist the 
braid a couple of times to stiffen it. If it’s 
too flimsy, flow solder on it. Use braid for 
ground connection. 
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How to Improvise 
a Signal Generator 


You can align radio circuits with a 


WEEN you build or service a superhet receiver, 
you often run into the problem of aligning 
its circuits so that they will work together prop- 
erly. Professionals do this with a signal generator, 
but it can be done if necessary by simply “bor- 
rowing” the right frequencies from a working set 
and using them to adjust the ailing one correctly. 

Audio test. To be sure the trouble is not in 
the audio part of the set you are working on, you 
need a source of audio signals. Although these 
can be tapped off a “healthy” set, it’s easier to get 
them from a record player, which supplies a clean 
audio signal of the right impedance and voltage. 
The leads from the record er that ordinarily 
are connected to an amplifier are used. If your 
player has a phonograph plug, you can separate 
the two leads by soldering short wires to the con- 
tacts of a matching 4 

Connect one of these leads to the chassis of the 
radio you wish to test and start the record player. 
Then connect your other lead to the grid of the 
output tube (point A in diagram on next page). 
If you're not sure which tube-base pin goes to the 
grid, check it in a tube manual. If you hear the 
record through the radio's speaker, the output 
stage, speaker, and power supply are functioning. 
Checking similarly at the grid of any other audio 
tube in your receiver (such as point B) will tell 
you whether that part is working properly. 

LF. alignment: You can then proceed to 
align the intermediate-frequency stages with an- 
other radio. It should operate at the same LF. 
frequency as the set you wish to align. rly all 
superhets now have standardized 455-465 kilo- 
cycle LF. circuits. 

If both sets are AC-DC types, you should be 
sure that their power plugs are polarized the same 
way to avoid shorts. Plug in and turn on both 
sets, and connect a neon tester across the two 
chassis or grounds. If the tester lights up, reverse 
one of the line plugs. Then see what happens 
when you connect the tester between one chassis 
and a water pipe. If the neon bulb lights, reverse 
the power plugs of both radio sets. 

After plugging the sets in properly, tune in a 
strong station on the one that's operating. Don't 
bother tuning the other one, but connect the two 
chassis with a test lead in which a .01-mfd. 400- 
volt condenser has been inserted. Put a similar 
condenser in a second test lead and connect one 
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end of the lead to the plate of the mixer 
tube in the operating receiver. Insulate the 
other end of the lead and touch the grid of 
the last ILF. amplifier tube (point C) in the 
set you wish to align with it. 

With a small screwdriver or neutralizing 
tool (a non-metallic screwdriver), adjust 
the trimmer screws on the following LF. 
transformer. Work first on the secondary 
trimmer, then on the primary. This changes 
the frequency of the transformer and, at 
some point, should allow sound to come 
through to the speaker of the set being 
aligned. Adjust trimmers for peak volume. 


DEGREE TABLE 


to lay 
12 holes 


sagane 


es 
the proper location. 
be used with a gear 


The index head or bull gear on a lathe, 

used with this table, 
or divisions of 

instance, if you want six equall 
divisions, and have a 72-hole index plate, 
the table shows that, counting 
each time gives you 
‘The table San abn 
having 72, 60, or 48 teeth. 


out degrees 


2 canaaessss 


FRR A oe 


oananaassaassersessgagaasagseaasseeg 


Move the test prod to the plate of the 
mixer tube (test point D) and adjust the 
trimmers on the first IF. transformer. If the 
set you're aligning has two LF. stages, 
(two tubes and three transformers) you 
have to align the extra transformer by re- 
peating Step C on the middle stage. 

Once you have adjusted the LF. trans- 
formers for maximum response by this 
method, you can put aside your improvised 
signal generator and do the rest of the job 
by ear. (For further steps in tracking and 
aligning a superhet, see PS, March ’51, 
p. 236).—Joseph A. Saldana, Ft. Lee, N.J. 
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+ ++ Set into existing shelves this way. 


How to Improve 
Kitchen Shelves 


Dividers can be put in quickly by 
anyone handy with tools. 


ERTICAL dividers on a kitchen shelf 
will make it easier for your wife to store 
platters and odd-size plates. Here are two 
ways to make them, using ¥” plywood. 
If the shelf can be removed, or in new 
construction, cut ” by ¥” grooves in the 


DIVIDE! 
Use these dimensions jor the dividers, 


shelf for the bases of the dividers (Fig. 1). 
Support the dividers in corresponding 
grooves cut plate notched into 
the shelf. Use %” stock for the back plate. 
If you prefer not to disturb the shelf, you 
can make grooves by nailing in plywood 
strips (Fig. 2). Once the divid 


allow 2” space between 
the cabinet wall and the first divider to al- 
low for the slight overhang of the hinge 
strip. Vary the dimensions if your shelf is 
wider or narrower than the 11” shown here. 


New Plastic Surfacing Material Is Applied Like Linoleum 


A new plastic surfacing material, called 
Versibond, has a flexible rubber backing. 
It is suitable for use on sink and cabinet 
tops or as wall paneling and can be readily 
bent or coved. Unlike the rigid laminates, 
it is applied by contact pressure with an 
ordinary hand roller. Scissors, a linoleum 
knife, or a coping saw easily cuts the ma- 
terial, which resists cigarette burns. The 
Ohio Rubber Co., Willoughby, O., makes it. 
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CRAFTSMEN 


AT WORK 


Homemade Tractor. Clar- 
ence Sebring, of Altay, N. Y., 
built this little tractor from 
old parts, Sebring, shown in 
the driver's s the trac- 
tor on his farm. It's powered 
by a 2u-hp. Briggs and Strat- 
ton engine through an Indian 
motorcycle transmission and 
then pugh a Chevrolet 
transmission, It has a Model- 
T differential, The blade on the front can 
be raised or lowered hydraulically from 


ewe 

Signs Made with Marbles. Roy E. Swain, 
Huntington Park, Calif. industrial engineer, 
uses marbles of different colors to make 
signs that glow like neon under artificial 
light or sunshine. The marbles are held 
between two pieces of wire mesh that are 
welded together at close intervals—Tom 
Cameron, Pasadena. 
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the driver's seat. Steering is by brake lev- 
ers—Richard Carpenter, Rochester, N. Y. 


Adds Cylinder to PS Hot-Air Engine. 
After Waldemar G. Hansen had built six 
copies of a hot-air engine described in Por- 
uLar Scrence (Feb. 50, p. 206), I became 
the proud owner of one of them. I watched 
the engine run and then suggested that we 
add another cylinder. I made three pat- 
terns—a bigger base, heavier flywheel, and 
a reversed cylinder. Hansen did the rest. 
The two-cylinder job starts easier, runs 
smoother, and powers a generator from a 
hand lantern to light a 14-volt bulb. A dou- 
ble-jet Bunsen burner supplies heat.—James 
N. Doolittle, Los Angeles, 


Aluminum Home Is Dustproof. This Mar- 
ion, N. C., home may be an answer to a 
housewife’s dusting problems. Air-condi- 
tioning units filter all air that enters the 
sealed home. Windows are plastic. De- 
signed and built by Thomas Edison West- 


all, the house is as spacious as a five- 
room home.—Max Tharpe, Statesville, N.C. 


DARKEN THE SKY 
IN YOUR PICTURES 


without changing other tones 


The Kodak Pola-Screen does the trick 
—in color and black-and-white. Place 
one in front of your lens for dark, drama- 
tic sky effects without impairing other eed 
values. The accessory Kodak Pola- 

n Viewer over the indicator handle § 

of your Pola-Screen “previews” the vary- 
ing sky tones. Pola-Sereens also cut sur- 
face reflections in both color and 


black-and-white pictures. Price of 
Viewer, $6.50; Pola-Screens, from $6. 


PHOTO TIPS FROM KODAK 


WARM UP YOUR COLOR SHOTS “MOVE IN” FOR CLOSE-UPS 


with a Kodak Skylight Filter of flowers and table-top subjects 
With this filter you'll wipe out the bluish cast Slip a Kopax Porrna Lens over your camera 
in outdoor color shots, Use it for pictures of lens for black-and-white or color pictures at 


extremely close 
range. Portra Lens 
1+ is lowest power; 
2+ is medium; 84 
is highest power. 
Combine them for 
stronger effects. 


mountain, marine, 
sunlit snow scenes 
« + «Pictures made 
in open shade 
under a clear sky 
and on overcast 
days. Keeps other 


colors natural- Prices start at $2.50, 
looking. Prices 
start at $1.60, A SINGLE 
ADAPTER 

; RING accepts 
SHADE THE 0. Pola-Screen, 
EYE OF YOUR wn Gs Filter, 
CAMERA for Portra Lens, 
better pictures asm Ceara or Lens Hood 
A Kopax Lens Hoop attaches in an instant— Basic unit of Kodak Combination 
saves snapshots from sun flare. A “must” for Lens Attachments for attaching 
taking those dramatic back-lighted pictures. above items to camera lens. 
Useful indoors, too, for pictures side-lighted Series sizes to fit most cameras. 
with photo lamps. Prices start at $1.60. Prices start at $1.25. 


BE SURE TO SEE ALL THESE LENS ATTACHMENTS AT YOUR 
KODAK DEALER'S. Eastman Kodak Company, Rochester 4,N.Y. 
Prices subject to change without notice. Consult your dealer. 


may 1951 225 


The trade-marks 


everybody knows =" 


The files 


everybody 
likes 


Tuat's a short way of say- 
ing that through outstand- 
ing quality, unsurpassed 
value, and ‘wide variety, 
Nicholson and Black Dia: 
mond brands constitute the 
most extensively used files 
in the world. 


They're the leading choice 
among expert mechani 
industrial concerns, tool, 
and instrument maker: 
“veteran” amateur crafts. 
men, and others whose ex- 
perience has afforded oppor- 
tunities for comparisons. 


‘The sweeping Nicholson 
guarantee of Twelve per- 
fect files in every dozen 
carries assurance that each 
file is properly shaped and 
balanced, accurately cut, 
evenly hardened andmade 
of the finest stee/ obtain- 
able for the purpose. At 
good hardware stores every- 


your tree copy. 
NICHOLSON FILE COMPANY 


*ROVIDENCE 1, RI. 
(UnCenata,Poet Hepe,Ont.) 


NICHOLSON 
FILES ror 


aelax | 
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| Gus Tames a Runaway 

[Continued from page 176] 

look at the plugs. Could be they're dirty 
| _ Starting at the front end of the engine, 

Gus began removing the spark plugs. As 
| he lifted out each one, he shook his head. 
| “Not likely that it's ‘pre-ignition,” he re- 
| ported as he screwed them back into place 
and replaced the ignition wires. “All of ‘em 
are clean. And from what I could see 
squinting through the spark-plug holes, the 
piston heads aren't too fouled with carbon.” 

“Well, what now?” asked Ken. 


Still Another Question 

Gus scratched his head in thought. 
“Look, Ken,” he said, “what I'm going to 
do next may take some time, so if you have 
anything else to do go do it. No sense both 
of us sittin’ here fuming.” 

About half an hour later, Ken was giving 
one of his workmen some instructions about 
minor repairs to be made on the merry-go- 
round when he heard the Ferris wheel en- 
gine start up. After a few seconds it 
stopped. Then it started up again, Ken 
made off in the direction of the wheel on 
the double. When he got there, Gus was 
standing beside the engine, grinning from 


ar to ear. 
Find the trouble?” asked Ken, puffing. 
Gus nodded. “Yeah, finally. It was a 


short all right, not in the switch but in the 
wiring. It was a tough one to find, too.” 

Ken reached over and turned the igni- 
tion. The engine stopped just as promptly 
as any well-behaved engine should. 

“Where'd you find it?” 

Gus pointed down to the side of the en- 
gine. “I went over all the visible wiring 
without finding a thing. Then I just hap- 
pened to examine those two wires there 
| where they enter that metal conduit that 
leads them by the block.” 


One Question Answered 
Ken looked at the two wires Gus had 
dicated. They now were protected with 
fresh tape. 

“The sharp edge on the hole in that con- 
duit had cut through the insulation on 
both,” Gus explained. “And if you'll follow 
them through, you'll find that one leads 
from the generator, the other to the coil. 
As a result there was a direct connection 
from the generator to the coil. So no mat- 
ter what position the ignition switch was 

[Continued on page 228} 


MIM Thrilling new hon 


-for low-tist outboard crust 


TVA V 


Ie was bound to come...and it’s here...the motor that makes 
‘outboard cruising not only completely practical but tops in cruising 
Jun! Here's Power for the job... reliable heavy-duty power that 
‘gives the comfortable packet above an easy cruising speed of 
15 miles an hour...top speed close to 20...and with two 
motors, close to 30 miles! Quiet, flexible power, superbly smooth 
at every speed from “wide open” right down to a drifting troll ! 
Here's new handling ease ...Gearshift with Neutral, Forward, 

Reverse... and Roto-Matic Speed Control... 


ae with complete Remote Controls available for 

sauneanal 4, Placement at the helmsman’s hand. And separate 

fovchonge wohow nonce | EE rge-capacity Cruis-a-Day Tank. And ALL at the 
; lowest price per horsepower in the field ! 


ee esac De \ EVINRUDE MOTORS 4272%. 222% muwauite 16, ws. 
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STARRETT 
“SATIN CHROME” 
MICROMETERS 
id by Starrett 


a 
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Bisiiro Mirror 
‘and spindle foces 
frome —~ threads hor 
‘ond. ground from 

Quick-teading figu 
try thovsandth num 
many other big featwes of 


fo extra’ cost. Furmihed in 
handsome Sycomore cate, 


COMBINATION SETS 


Eight handy tools in one. Hord pre- 
cinton ground steel blade — 


Bearers 
[evel hardened scriber, A Stor 
ratt invention, frequenlly copied — 
never equalled. 


STARRETT 
STEEL TAPES 


ition handle — sterdy. 
mndard for Accuracy” 
‘wide choice of lengths and styles. 


SPECIAL OFFER—Only 10¢ 
0-Page “Tools and Rules” Book 


. Standard of Precision 


_ Since 1880 


Mechanics’ Hand Measuring Tools and Pr 


sion Instru 
Dial Indicators + Steel Tapes - Hacksaws » Band Sa 
‘and Band Knives « Precision Ground Flat 
Buy Through Your Distri 


228 POPULAR SCIENCE 


Gus Tames a Runaway 
[Continued from page 226] 


in, the coil was always getting juice once 
the engine was started. 

“Okay, but how come then she wouldn't 
start unless the switch was turned on?” 

“With the engine dead, the coil could 
only get juice through the switch,” Gus 
explained. “You see, the generator isn’t 
even connected into the ignition circuit 
when you start an engine. The cutout— 
that’s that gimmick mounted on top the 
generator housing—doesn’t kick it in until 
the generator’s turning fast enough to put 
out more juice than the battery does 
Otherwise a battery would discharge back 
through the generator. 

“I get it,” said Ken. “So the short didn’t 
feed the coil until the engine got up to 
speed.” 

“That's about it,” agreed Gus. 


“And by 


the way, that tape will hold for now, but 
when you get a chance I'd put all’ new 

Most of the insulation is brittle, 
too, 


wiring in, 
You may want to replace the coil, 
though it seems all right. The gene 
may have kicked out enough juice to weak- 
en the insulation on the primary.’ 

“How much do I owe you, Gus?’ 

“Aw shu grinned Gus. “This is my 
day off. I'll take a raincheck on some rides 
this summer.” 

“Second childhood?” laughed Ken. 

“Oh, not for me,” replied Gus. “I've got 
a young niece coming to visit me in July 
and what kid doesn’t like a Ferris wheel?” 

END 


Icebag Has Sealed-In Liquid 

Tuus lightweight plastic icebag contains 

a sealed-in solution, which, when frozen in 

a refrigerator, provides an ice-cold pack last- 

ing about 45 minutes. Waterproof and wash- 
able Freezo is divided 
into 10 segments to 
make it flexible. It re 


tails for $1.50, and 

is made by Pioneer 

Valley Plastics Co. 
\ Springfield, Mass. 


YOU DON’T HAVE TO BE A MECHANIC 
TO INSTALL YOUR OWN COLORFUL 


anyone can do it in 
his spare time and 
save real money! 


You can have a floor like this in your kitchen 
for only $1975" 


None can install their own Kentile Floor! 
‘The tough, durable squares go down one 


ata time... for just a small section or whole 
rooms at once... and colorful Kentile is ready 
for years of hard wear as soon as it’s down. 
It’s quick, easy, fun! 

26 wonderful Kentilecolors meanthat youcan 
create any design you want ... match any plan. 
Kentile’s ready-to-install 


decorative inserts 


Your Kentile dealer's low price 
includes adhesive, instruction 
booklet and this handy Ken-Kit that 


contains all of the simple tools 


needed to do © neot, long-lasting job. 


> KENTILE FLOOR 


Gu ) 


<a 


Or one like this in your living room 
for only $3625" 
> Write for your FREE copy of the 
Kentile Color Booklet showing alll 
of the sparkling, modern colors in 
low-cost Kentile Floors. 


make your own floor the only one of its kind. 

And, when you've finished, you'll have an 
attractive floor that will give almost unbeliev- 
able service... modern colors that can’t wear 
off because they go clear through to the back 
of each tile... simple and inexpensive to clean 
with just mild soap and water. And the fresh 
Kentile beauty needs only an occasional no- 


rub waxing to always look new. 
*Price based on a 82 9 kitenen and on a 12x 15° living room 


KENTILE. 


The Asphalt Tile of 
Enduring Beauty’ 


KENTILE, INC., 58 2nd AVE., Dept. H-!, BROOKLYN 15,N. Ye 
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HOME- 
uTiuity 
YA" Electric 


Installing kitchen access 


Makes household 
jobs FUN for the 
whole family! 


You'll zip through home jobs— 
save on repair bills, too—when 
You adda. Home-Utility 4 * 
Electric Drill to your home ap- 
> pliances! It's so easy to operate 

that the whole family can enjoy 
using it to build and repair 
things around the house. This 
handy fistful of power drives 
scores of attachments — twist 
drills, wood augers, masonry 
bits, ‘sanding discs, polishing 
bonnets, wire brushes, light 
grinding wheels, buffing wheels, 
etc.—for everything from build: 
ing cabinets to waxing wood- 
work! 

Quality-built by Brack & 
Decker, wi-ld’s largest elec- 
tric tool maker. Operates on 
AC or DC. Weighs only 3% 
Ibs. Comfortable pistol grip and 
trigger switch. Over a million 
sold. Try one at your hardware, 
appliance or department store. 
Or, if you already have one, be 
sure to ask for the many attach- 
ments that make your drill 
even more useful! 

Products of HOME-UTILITY Div. 
BLACK 4 DECKER Mfg. Co, Dept. HS, Towson 4, Md. 


Polishing 
carat 


Rofinishiny 
Turniture! 


Shining 
pots, panat 


DRILLS 
HERS 
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Mechanics 
of Farming 


By Ladd Haystead 


™ Because crop plants breathe 
during the daytime and rest at 
night, a new weeding technique to 
eliminate grass in cultivated fields 
has been developed in California. 
Light petroleum oils spread between 
the rows destroy the grass, but do 
not harm the growing crop.’ The rea- 
son for this is that the structure 
of grass is such that oil applied at 
any time will kill it. By morning, 
however, it has evaporated so that 
crop plants are not harmed by it. 


™ One of the greatest hazards of 
farming is the harvest-time loss of 
crop--estimated by some as high as 
50 percent--caused when rain comes 
at haymaking time or early freezes 
make the corn soft. Driers that ap- 
peared after the war were not satis- 
factory, but shown here is what may 


eT 


be the answer. 


It is a portable jet 
drier that will handle better than 


100 bushels of corn per hour. The 
machine has a GE jet and a Habco 
heat exchanger that develops about 
30 percent more drying efficiency 
than previously obtainable. The 
machine can be adapted for overhead 
bins, batch, or continuous drying. 


lH Isolated areas, where commercial 
Power lines are uneconomic, may get 
a boost from a new power plant under 
development at Oregon State College. 
It is a portable turbine operating 
on gas generated by burning sawdust, 
hogged wood, or shavings. 


@ Noted in this column last month 
was the destructive 15 B wheat rust. 
Fluorescent-lit greenhouses at the 


In almost any 
pore can think of— 
jers are necessary— 


and Channellock pliers 
are the best you can buy. 
‘Whether you are working on 
your car, electrical repairs, 
Plumbing work or just tightening 

bolts Channellock pliers 
do it better. Channellock pliers’ out- 
standing features such as: Longer Ser- 
vice, No Wear On The Joint Bolt, Greater 
Strength, Closely Spaced Adjustments and 
Self Cleaning make them the most versatile 
tool on Your Bench. And remember, Only 
Champion DeArment makes Channellock—Near- 
ly 3/4 of a century of experience in producing 
highest quality tools. Send for Catal 


CHAMPION DEARMENT TOOL CO. 
Meadville, Pa. 


nuts an 


: 6, 
THE MOST Versalillg TOOL 


ON YOUR BENCH... 


log Today. WW 
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YOU CAN'T BUY 


finer 
screw 
drivers 


0 
7 Whether you need a 
fast-acting automatic . 
a speedy ratchet. . . 
handy offset ora 
plain screw driver — you 
can’t beat a Millers Falls. 
Cross-ground blades of 
tough, high-grade steel, 
heat treated for long- 
lived hardness. Every 
blade torque tested. 
Make your next screw 
driver a Millers Falls — 
and get the best. 


The hark of duperiority. 


MILLERS FALLS 
TOOLS 


INCE 
MILLERS FALLS wo GREENFIELD 
COMPANY Mass. 
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Mechanics of Farming 


University of Manitoba are now 

forcing three growths a year to test 
a new type of wheat that will resist 
this damage. Hopes for it are high. 


@ At the N.Y. State experimental 
station in Geneva, a machine fa- 
miliar to roadworkers has been con- 
verted into a farm tool that will 
sterilize five cubic yards of soil 
in two hours. Two blowtorches 
mounted in a revolving drum eight 
feet in diameter destroy fungi that 
cause "damping off" of seedlings. 


| "It is the judgment of many 
Scientists that if [plant] breeding 
research were to be discontinued, 
within a decade most of the varie- 
ties of crops now grown would suc- 
cumb to diseases and the result 
might be starvation for millions of 
people," says Dr. R. M. Salter, 
Chief, Bureau of Plant Industry, 
U.S. Department of Agriculture. 


@ Adding high-purity oxygen to in- 
cubator air has improved the hatch- 
ing of stronger and better-feathered 
birds in California and Utah. The 
theory is that eggs are starved for 
oxygen at higher altitudes. Further 
experiments will be carried on by 
the Linde Air Products Co. to see 
whether this treatment at sea level 


| also will produce "two-day birds" 


at hatching. 


™@ Double-paned glass with a dry air 
space between to give insulation is 
gaining wide acceptance among farm- 
ers. According to Libbey-Owens-Ford 
Glass Co., it is being used mostly 
where controlled temperature and 
humidity is desirable, such as en- 
closures for livestock, poultry, and 
milking. In many instances a south- 
all installation has been chosen 

to utilize solar heat. 


@ Notice to flies who don't mind 
DDT: Coming your way is Allethrin, 
a synthetic that has all the killing 
properties of pyrethrum, but no 
prospective wartime shortages. Al- 
lethrin, it is claimed, will kill 
where alternative poisons won't. 
The Bureau of Entomology and Plant 
Quarantine says that the new syn- 
thetic will provide a reserve 
against possible shortages of pyre- 
thrum, an oriental import. 


on Me deg, NOT 5 TOOLS IN 1...NOR 10 TOOLS IN 1... 
s on 2 eee 

But (YS OF FOOL'S are yours 
when you own this new DELTA SAW-SHOP 


SPACE NO PROBLEM! 


The Greatest Value in Power-Tool History! THE NEW DELTA 


4 sizes for hobby and industrial shops can do more jobs than any 


\ other all-purpose saw ever built! 


Prove it to yourself in many ways: Start with the 
important miter test, as shown then meas- 
|) See the loo space you need «review the jobs you 
can do... check the time it takes € set-ups 

._« compare ease of operation and s 
This Delta Saw-Shop cuts from above — you can 
follow layout marks easily. Even most beginners 
can do expert work from the start without trouble. 
“The Delta sets against the shop wall, out of the 
way. Material moves in a straight line on a level 

table, no matter what cut you make. 
\) ‘The Delta saves time, too. In just a few seconds, 
you change the cutter on the saw arbor — and have 
another efficient power tool, It’s that fast! 


Yes, feature for feature, job for job, the new 
Delta ‘Saw-Shop is your best buy — comparison 
proves it! See your nearby Delta dealer today. 


upon and mail today! 


Lz 


[teats wheat 
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is SHOPSMITH 
ror PRECISION 


You can tell, just by looking at it, that multi- 
purpose SHOPSMITH is a tool of exceptional pre- 
cision. And the facts prove it! 


Pictured here is one of the most revealing 
tests a power tool can be put to. It’s the dial 
indicator test for spindle “runout"—determines 
variations in the trueness of spindle rotation. 
Most power tool manufacturers are satisfied 
with variations of twenty-five ten-thousandths 
(0025) of an inch. The allowable maximum 
for SHopsmitH is fifteen ten-thousandths 
(0015). And the records of all SHorsiTHs, 
registered at time of final inspection, show an 
average “runout” of only eight ten-thousandths 
(0008). That’s real precision! 


It’s the same precision you find in other 
SuorsMirH parts. The induction hardened spin- 
dle is machined to two ten-thousandths (.0002) 
of an inch. The two tubular steel ways are 
centerless ground to two thousandths (.002). 
The holes in each casting are bored simultane- 
ously to assure perfect alignment of all parts. 


But precision is only part of the SHorsMITH 
story. SHopsMiTH is a rugged, heavy-duty tool 
weighs over 200 pounds. It’s compact—takes 
only 2’ x 5’ of shop space. It's flexible—con- 
verts from tool to tool in less than 60 seconds. 
And it can handle big work—has capacities 
equal to or greater than the most expensive, 
production-type tools. 

See SuorsmirH demonstrated —at leading 
hardware and department stores or any Mont- 
gomery Ward store. And send today for your 
free copy of the illustrated, 16-page SHorsMiTH 


$189.50 


complete 5-tool unit 
without motor. 


*Special SHOPSMITH motor 
heavy-duty, 2 h.p., ball 
beoring, copacitor, 110 V, 
60 cycles — $34.50, 


NEW RETRACTABLE CASTERS 


For moving, rolling 
or locking 225- 
pound SHorsmirx. 
Mount easily on 
any wood or metal 
bench. Set by three- 
stage foot lever. At 
your SuopsmirH 
dealer's. $11.95. 
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B.inch 
Circular Saw (C 


VIBRATION TEST. Nickels stand on edge while 
SnorsmirH saw whirls at full speed. Quiet, 
vibration-free operation is due to precision con- 
struction, four ball bearings in arbor, and ex- 
treme rigidity of tubular steel ways. 


Horizontal 
Dri Press 


NEW AND PRACTICAL. Horizontal drilling takes 
the limit off the length of the work you can 
handle, performs drilling operations that are 
impossible or which require special jigs on ver- 
tical drill, 4-inch quill feed. Adjustable depth 
gauge. Variable speeds. 


PERFORMANCE PLUS. 
precision features, you can’t beat SuorsMiTH as 
@ vertical drill press. Jacobs key chuck takes 
drills up to % inch. Note use of rip fence as 
handy guide for accurate drilling. 


For accuracy, capacity, 


SQUARE FINISH, Carpenter's square demon- 
strates accuracy of SHopsMiTH as a disc sander. 
Accuracy is automatic because of extra-large 
table, micro-graduated miter gauge, exclusive 
feature which permits disc to be fed into work. 


RIGID LATHE BED. In less than a minute, Suop- 
SMITH can be converted to a heavy-duty wood 
lathe with 15-inch swing, 33 inches between cen- 
ters. Thick-walled centerless ground steel ways, 
stress-tested at over a ton, assure minimum 
vibration. 


PRECISION-MADE SHOPSMITH I$ A PRODUCT OF THE 
MAGNA ENGINEERING CORPORATION 


-------------- 


GET ALL THE FACTS! 
before you buy. 


Compai 
Iilustrated, 


many operations. Send for it! 
It’s FREE! 


ADDRESS: 
SHOPSMITH 
Dept. 170-A, at factory nearest you: 

12819 Coit Read, Cleveland 8, Ohio, OR 

417 Montgomery Street, San Francisco 4, Calif 


Nome. 
Address 
City __state 
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Gigantic “Warehouse Remodeling” 


SAVE up to 70%! grasa] 


Check these bargains: 


ORDER DIRECT FROM_AD or 
Catalog! 


Write for Fr: 
BURDEN SALES COMPANY 
827 “0” ST. LINCOLN, NEBR. 
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Wiper Scrapes Grease off Hands 


Trus plastic wiper permits a grease mon- 
key or machine operator to free his hands 
of grease and oil without the use of rags. 
The hand is simply scraped through the 
Han-D-Wipe, the palm being cleared by 
the straight rear plate and the fingers wiped 
clean by the individual cut-outs. Wipings 
drop into the bottom of the bowl for dis- 
posal. The Reliable Machine Works, of 
Brooklyn, prices it at $2.45. 


Wind-Velocity Gauge for Home Use 


A new and comparatively low-cost wind- 
velocity meter for home use is put on the 
market by Batson Electronics, Inc., of 
Omaha, Neb. The rotor is mounted on a 
pole or rooftop, while the meter case may 
be placed on a desk or wall as far as 200 
feet away. The spinning rotor generates 
current that, when measured by the meter, 
indicates wind speed—up to 75 m.p.h. The 
Galegage is priced at $29.50. 


NEEDS NO PAINTING to pro- 
tect it, because: Neither snow, 


hai a! Cle 
easily with a damp cloth. 


Buy Lumite screening ot your Hardware, Lumber 
‘or Building Supply Decler. Or write for FREE 
SAMPLE and descriptive folder to: Lumite Divi- 
sion, Chicopee Mfg. Corp. of Georgia, 40 Worth 


Street, New York 13, N.Y. 


LASTS LONGER, because Lumite 
screening has greater resistance to 
blows, and because it can’t rot out! It 
won't sag or bulge when properly 
Iramed--. and sedition to handle. 


‘LUMITE 
oe, USARAN SARA, SCREENING : 


The ONLY kind of 
screening that can't 
Rust, Rot or Corode! 


COSTS LESS than all but the 
cheapest screening! And you 
can leave thes up all 
year ‘round. Lu he ideal 
‘screening for every i 
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Trade Mark Rea, U.S, Pet. OF. 
“T did very well last year with my Foley 
equipment, about 950 saws and 240 lawn mow- 
gra, in -my spare time. About $900 for me." 
Leo H, Mix. "Ihave done 4 or 5 thousand saws 

Ty ‘spare time in the 4% years 
the outhe they are all comin 
says Len Crego, 

Make up to $2 or $3 an hour in Spare Time. 
With the high prices of food, clothing and 
everything else, just think what you could do 
with extra money every week! With a Foley 
Automatic Saw Filer you can file hand, band 
and circular saws better than the most expert 
hand filer. “The first saw T'sharpened with my 
Foley Filer came out 100%''—writes Clar 
E. Parsons, Every saw you sharpen with the 

lachine aceura the Foley Saw Filer isan 
ad that brings you more customers. Cash b 
Hoss, no canvasing. No eyestrain, mo experi- 


FREE BOOK 
“INDEPENDENCE AFTER 40!” 


Shows just how you can start at 
home in spare time in your basement 
or garage. Just think—with a smail 
investment, no overhead, no stock of 
goods to carry, you can get right into 
a cash business—and later on develop 
Into a full-time repair shop, Send 
coupon today for this practical plan. 
‘No salesman will call, 


FOLEY MFG. CO., 519-1 F 


FREE BOOK. 
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Tank Cuts Water-Heating Cost 


My automatic water heater proved costly 
until I installed the setup shown. It pre- 
heats water with heat normally lost up 
the furnace smoke pipe and stores the 
heated water in a tempering tank. I placed 
the coil in the smoke pipe where it would 
not interfere with the damper or check 
valve. Then I connected the pipes. To 
make the joints smoke tight, I cut squares 
of tin to fit snugly around the inlet and out 
let pipes and screwed the squares to the 
smoke pipe. I filled in any crevices with 
powdered iron cement.—Harold J. Pearson, 
St. Cloud, Minn. 


Nails Hold Parts for Finishing 

Wuen drying small objects that have 
been lacquered or painted, it’s always hard 
to find a convenient place to set them 
where they won't be marked from contact 
with the surface on which they rest. Setting 
the objects on nails upended in cardboard, 
and then brushing or spraying on the paint, 
eliminates this problem. The nails leave no 
trace of contact, and air can circulate all 
around to facilitate drying. 


ane 


pve” Mn gtea 


3.85 
HEAVY DUTY 
ARC WELDER 


yr cnn ot Foe 


hi 
MASTER MECHANIC MFG. Cc 
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COMPLETE 
UP-TO-DATE 
. 


EVERYTHING 
IN RADIO & TV 
AT LOWEST 
PRICES! 


Everything for 
Experimente: 


Save money on every Radio and | 
TV need! Get the big 212-page | 
1951 atte Catalog featuring | 
the world’s largest stocks of top 
quality equipment at low, 
money-saving prices! See the 
latest TV releases, home radios, 
radio-phonos, Amateur equip 
ment, P.A. systems and Hi 
Fidelity Custom Sound, record- 
ets, test instruments, builders’ 
kits—plus thousands’ of parts, 
tools, books and diagrams. Get 
more for your money from the | 
World's Largest Radio Supply | 
House. Send today for your | 


FREE 1951 ALiep Catalog! PA SYSTEMS, 


ALLIED RADIO 


free 


CATALOG 


SAMMI ALLIED RADIO CORP., Dept. 7-E-1 


833 W. Jackson Blvd., Chicago 7, Il. 


1 Rush FREE 212-Page Catalog No. 126 


| 
| 
1 
1 Nom 
! 
| 
| 
! 
! 
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Fire-Fighting Jeep Guards Racers 
Srationen in the dead center of a } 

Jersey stock-car racing track is this spe 

ly equipped fire-fighting Jeep, developed by 


carried in the main rack, can discharge 
pounds of carbon dioxide foam through a 
Multijet rapid-discharge nozzle to put out 
any collision bla; 
Jeep carries four 
the side brackets. 


Baby Can't Upset Cup 

Tue manufacturer of this cup says that 
baby will not be able to upset it because of 
a weighted bottom, A transparent. snap- 
on cover with small 
drinking holes is also 
claimed to help keep 
out dirt and baby’s 


ngraving C 
Los Angeles, prices 
the cup at 89 cents. 


from Ladder 


Wine painting 
the trim on my house, 
I noticed that th 
ladder legs resting 
against the asphalt 
siding marred the sur- 
face. I pulled an old 
pair of galoshes over 
the projecting legs of 
the ladder top, as 
at left, and that fixed 
it—-V. H. Lamoy, Up- 
per Jay, N. Y. 


Race Horses Shod for Speed 


Wauten the ponies run at the track, most of them 
sport lightweight aluminum shoes. 


WE'VE MOVED TO _NEW—LARGER— BETTE! 
GENERAL MOTORS-ALLISON 


CENTRIFUGAL PUMP 


200 GALLONS PER MINUTE 


250 AMPS. MODEL 252 (TEM ~ 


sano new WAR SURPLUS SPECIALS S| sais 


Now at 
a fraction 
of iis value 


AB CENTRIFUGAL PUMP UNIT ‘vic:° 


With Full Engine And Pump Instructions 
Chrysler Industrial Engine, 


1495-00 :2:. 


rut ue HYDRAULIC 
SPEED 
Jone afEDUCER 


GROBAN SUPPLY CO. >:r:.maEm 
1139 SO. WABASH AVE., CHICAGO 5. ILL. 


WAR SURPLUS sets 


Ln” SWEDISH TOOLMAKERS VERNIEI TER CALIPER 


EXTENSION 
Tens On, QRILLS 
Ais'd wae fom Mo. 3 o> 
che rom 8 vo 12 Ap 


‘sa78 


W SPEED DRILL BITS 
‘end tena, $2.00 


‘Al New. 
$2.80 coo 


Uke New! Original voke over $1400. 25 nerd 


DRILL GRINDER 


AIRBORNE SALES CO., 


INC. 


UTS 1.5/16", 0 


weNcovarTiona 10-DAY 
JARANTEE 


ARROW METAL PRODUCTS C 
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How to Make a Plastic Clock Crystal 


Ir Tne rectangular crystal on your alarm 
clock is broken, you can make another of un- 
breakable plastic. 

First you need two wooden dies. Meas- 
ure the outside dimension of the old crystal 
and cut a hole 1/16” larger, but of the 
same shape, in a piece of scrap wood. Trim 
down the cut-out waste block ” all around, 
and nail it to a larger piece of wood. Use 
1/16” Plexiglas or Lucite for the crystal. 
Immerse the plastic in boiling water for a 
few minutes until it becomes soft and plia- 
ble. Place it over the hole in the die while 
still hot and smoothly and quickly press 
down on it with the small die block. Re- 
move the excess plastic around the edges s0 
that the crystal fits properly over the clock 
face.—William E. Danneman, Chicago. 


Clamping Block Loops Up Lamp Cords 

To stiorteN overhead lamp cords, make 
this little clamp from scrap wood, plastic, 
or hard rubber, Cut 
a block %” by 1%” by 
4” and round off 
corners. Bore two 
holes in the block, 
with centers %” apart, 
for the lamp cord to 
pass through. Bore a 
centered 3/16” hole 
through the side of 
the block to take a 
round-head machine 
screw 1” long. With 
a_ hacksaw, slice the 
block in two, edge- 
wise. 

To shorten a cord, 
insert it in the block, 
as shown, and clamp 
tight with the screw, 
two lock washers, and 
a wing nut. 


NEW TRIPLE WINDOW CONVERTIBLE TOP 


Material 


New HOLLYWOOD “MUFFLERS 


TOP CYLINDER oie 
mete 


7051 EDITION! Its 
Catalog a 


. C, WHITNEY & CO. 
1ONZAT ARCHER AVE. 
"Ss, NEW, IMPROVED CALCULATOR 
»\FOR WOODWORKERS only 25¢ 
yi 


ELEC 


i 
Sf a 
CENTLY “pier. $3, Fifth & amitton, pittsbureh 


tf day 
Choice of white, 


fer that will 
A Santed GIVES THAT 


really iy 


SZ 


(Mode! 105) 


you put on 
e. Using orbital mo= 
it sands perfectly with, 
it, and across the grain, 


A Powerful Tool 
Only $59.50 


‘The Guild Orbital Sander is not 
type machine, but a 


iven, counterbalanced, 
Tuggedly - built tool designed for 
trouble-free, non - stalling opera- 
tion in home shop or in industry. 
quality throughout — 
for the home craftsman 
kes pride in superior work, 


contour sanding and polishing, 


Bp Sbravive “Cutting template, steel 
Be cen all at extra cots Seo = 

Sanding ty i xt your Guild Tool dealer 

ieredging. OF mall Coupon for full det 


———o- 
PORTER-CABLE MA‘ 
St., Syracuse 8, N. Y. 

Send me full information about the new Guild 
Orbital Sonder Iso name of my nearest 


1 of SPEEDMATIC ond GUI 
ite: Strongridge, Ld, St. C 
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ALUMINUM 


RUST PROOF 


T'm glad I didn't make the mistake my neigh 
f bor did when he allowed ordinary nails to be 
used. on the siding of his home. In less than 18 
months. time ~~ premature ‘repainting because of 


rust stuns and streaks cost him $420, 


‘That can’t happen 10 my house because I used 
*Never-Stain™ Rust-PRoor ALUMINUM NAILS 
which will Nor stain Om Srmrax. painted surfaces 
and last urerine, And besides, 1 saved a. $60 
Countersinking. and. puctying Job, unnecessary, when 
Sluminum nai are* used. 


Be wise — if you build or remodel, specify Never. 
Slain’ dinmtabme Nails. “Theyre economia, tool 


Arucums\ 
Vey Siintee Kieuraee co. 


Davenport, lowa 


PLASTIC 
VENEER 


C 


FINISH 
UNFINISHED 
FURNITURE! 

e 
‘TRANSFORM 

OLD FURNITURE 

INTO NEW! 


TRANSVENEER is applied os easily os o decal 
yet has the beauty of the most expensive 
13 beautiful woed grains, mor- 


wood veneer! 
bles ond leathers to choose from. It's easy, 
fast, low-cost, durable. Covers ony smooth 
surface. 


Write today for free sample folder! 


TRANSVENEER 
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Roofing Felt Makes Concrete Form 

AN INEXPENSIVE and quickly built form 
for pouring concrete underpinnings can be 
made from ordinary roofing felt, as shown 
in the drawings. Other cylindrical forms, 
such as fence posts and columns, can also 
be poured this way.—Ralph L. Kyker, Fres- 
no, Calif. 


HEAVY ROOFING. 
FELT ROLLED TO 
DESIRED DIA 


BEND TABS BACK 
AND TACK TO 
SoisTs 


| Radioactive Thread Treats Cancer 

A xew tool in the treatment of cancer is 
a radioactive thread that a surgeon stitches 
into place. Made by inserting a radioactive 
cobalt wire into an extremely narrow nylon 
tubing, the thread is said to be flexible 
enough to limit irritation of the tissue. 
After a treatment is completed, the thread 
is removed like a conventional suture. Dr. 
William J. Myers, of Ohio State University 
Medical Center, developed the method. 


New Mold Drug Used to Fight TB 


A cross relative of streptomycin, and 
effective against tuberculosis germs that re- 
sist streptomycin, viomycin is still another 
addition to the powerful disease-killers de- 
rived from molds. When used in treating 
tubercular guinea pigs at the Mayo Foun- 
dation, researchers found that the new drug 
caused a definite slowing up and healing 
of the disease. 


Birds Get Migration Tip-Off 


How birds know exactly when to start their 
long migratory flights is still an unsolved prob- 
lem. Certain physiological changes, involving 
the disposition of fat in the body, however, are 
believed to be one important factor in tipping 
off the birds that it is time to migrate, 


Woterproof 
© Extra strong 


expansion 
distortion 


Try AMBROID 
TODAY 
PYTHON Metel Bit 


Ju 


Mian HOD Ae anal EE grey 
Terral ae 
1 Santon 
Juni} aouren PYTHON $i 
Router ‘38.50 WART Hoc Wl 


PORCUPME Weed 8 csrentent Each 


SSSoreesee 9 = 


Ambroid oppreciotes the 
honor of being selected for the hob: 
by workshop of Holiday House. This 
selection adds impressively to the 
approval indicated by ort golleries, 
museums, and leading industrial con: 

- Hobbyists ond craftsmen have long 
been aware of Ambroid’s many ad: 
vantages. Veteran sportsmen consider 
Ambroid indispensable. And around 
the average house, jus! os well as in 
this ultra modern workshop ot Holi 
day House —Ambroid will prove 
worthy of @ place of honor. 


At your Dealer or send 25¢ 
for big 2 oz. tube postpaid 


deeply 


CONVENTIONAL LENGTH DRILL 
$3.9! 


5 EA—3 FOR $11.50 


3 FOR $5.50 


Steel. Use side pressure 
cond sow ing action for best 


ms 
INTERNATIONAL Rare ial CORP. 
‘Wyendotte 431 
“Ploneers in breoh resstont short 


HOLIDAY 


Magazine selects 


AMBROID for 


the hobby workshop of 
HOLIDAY HOUSE, the 
ultra modern luxury home 


featured in 
HOLIDAY for May 1951. 


AMBROIDCO. 


306 Franklin Street, Boston 10, Mass. 


LLER}> f Nf 


SAWS, CUTS. REAMS sheet metal, anglican, pipe, 


combination bt 


Konsos City 6, 


BER 
3421 main STREET 


TRUM F. 


Make These Cuts—And Hundreds More 
With Aladdin Shapers for Circle Saw and Drill Press! 


CO. =a 
ss 
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Pottery, Toys, 
Furniture, Books 


o 


It’s transparent, waterproof, 
flexible and durable. 
Get a tube 


Jew method sim 


s building © house, 
kitchen cal rage ond over 100 
other household articles. In Reader's Digest, you 
may have read how the Easi-Bild* Pattern takes all 
the mystery out of building whatever you need. 


Pottern tells how to modernize your entire kitchen 
using stock size lumber and Stonley Kitchen Cabinet 
Hardware. Send $1.00 for Cabinet Pattern No. 
201, enclose 20¢ additional for Pattern Book 
lustrating over 100 other Pattern Projects. 

‘rode Mork Reg. US, Pol, OF. by Eosi-Bild Pot. Co, 


Eas 
P.O. 


Bild Pattern Company 
215, Pleasantville, New York 


Eliminates KICKBA cks 


Working on a radically new cutting principlé — 
this new PTI Safety Saw Blade completely elim- 
inates dangerous kickbacks, minimizes direct 
juries. Cuts smoother, lasts longer, uses 30% 
to 40% less power, cuts easier, is much quieter 
and cleaner, producing chips not sawdust. This 
is the original safety saw blade—tested 

and approved by leading laboratories, 
government agencies, industrial concerns. 

‘Made of tough Chrome Vanadium Steel 

—ia sizes from 7” to 16". Costs no more 

than ordinary saw blades. Send foday for 

FREE circular giving complete story, 
specifications and prices, Dept PS.5. 


PTI INCORPORATED, 401 BROADWAY 
NEW YORK. N. ¥. 
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ALL NEW 1951 KING MIDGET 4U70 


WORLD'S LOWEST PRICED 2 PASSENGER CAR 


DGET MOTORS MFG. CO. 


Make Your Own 


POWER LAWN MOWE 


LY 


WONDER-PASTE 


Apply Wonder-Paste with a paint brush 
i let it work. Then simply strip off the 
id finish with a putty Kolfe. Eacy, fast 
fo scorched areas. No sanding. A perfect 
face for Fefuishing. For paint, varalsh, 
caver, enamel, eto. At paint and hard- 


SURPLUS MACHINE, 


MIGH SPEED STRAIGHT SHANK 


{0 oiterent sie ties 
Shank 
trom 


HAND REAMERS 


SET 0 Ditterent Size 
T2N Hand Reamers trom 


a 


0 ater 108 ae 
bat with Ye" mandrel to Ot 
Sh See cma ge 
ries pont pale tou, ent, $7.95 
NEW VEEDER 
ROOT COUNTER 
iit eek e r- 
‘bee $1.89 
Tors 
Bi ST ag 


PUMP AND MOTOR 


TOOL Ahucase 


5 
ew fre ilsrated booklet 
perdido ME Gare 


2 
ET Wo desc me NUE, 
seers beat ip yoreee” et 
best results. Write (or free sr 


booklet “Paint it Bright.’ 


Aluminum Company of America, 
1717G Gulf Bidg., Pittsburgh 19, Pa. 


WOODWORKERS . 


consvantine MASTER MANUAL 
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SAVES So m 
COSTS so UTNE! 
cokers 8” BENCH SAW 


STOOL! 


] onty $3395 
With extension, 
or shown, $98.90, 


Watch the savings pile up with this Workshop 
saw to help! Makes quick, professional work of 
home repairs, furniture, cabinets, shelving, toys, etc. 
Cross cuts, rips, mitres — saves tedious, time-taking 
hand sawing. Pays for itself on one or two projects 
alone, Send for decailed catalog today! 


Gilorbtas PRESS CO. 


HOUSEHOLD SHARPENING 


WITH A 


® 
abrasives Stone! 

The right stone is a NORTON Abrasives 
ChystOi ® #4! coarse and fine 
tory for. Your cone 

cost, $2.30 at most 


fe) 
rofusely illustrated pa 


Pi 
all th 


ri 
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EASY! No 
skill required. 
Handles like 
putry...hardens 
into wood. 


A CEUULOSE FIBRE FiLeR 
aN 
Lubricate bikes, trains, skates and 


wagons with 3-IN-ONE Oil 


| 
IN CANS. 
on TUBES 


De 
EMRICK, INC., 251 Clinton, Kalamazoo, Mich. 


34 ELECTRIC DRILL $9 
ADAPTER tokes oll dril sizes to Y" 

Fits ony small %4" Electric Drill— 

in just o second! Well-made 

end @ Mighty Handy Tooll 

DANIELS PRODUCTS CO. 5-622 W. 22nd St, Kearney, Nebr. 


Kester Solder Company 
4254 Wrightwood Ave. 


Chicago 39, Illincis 


NOTHING LIKE IT AT THE PRICE 
for POWERFUL, FAST CUTTING PRODUCTION 


2000—with straight-line reciprocati 
‘seratch-free 
7 


Model 


(ParenreD) 


WHERE TO BUY DREMEL SANDERS 


ofexe DREMEL MFG. CO. Dep. 121-£, RACINE, WIS, 
et 


ter Meet 
paper, sheepskin, f 


BEFORE YOU BUY ANY 
SANDER... 


COMPARE! 


BE SURE YOU WiLL GET 
‘A SCRATCH-FREE FINISH 


BE PREPARED 
for any emergency! 


‘Sooo wate. se NEW LOW PRICES 


00 BN : Offers greatest selection of 
fine domestic 


BARGAIN SPECIALS !! an ‘ 


1 
1 
1 
MILWAUKEE 3, WISCONSIN J 
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Mahe Ur-Own ROTARY TYPE 
POWER MOWER 


<a THIS IS NOT A KIT 
But A Complete Mower Assembled 

$, As Illustrated 
4495 Mode! SOM KEEN MOWER.AGA 
yourelectric motor ef Bas 
Sngine. Concealed blade for 
A safety, 3 cutting height 1%” 
Ar to 94". Ball Dearing rubber 
S) tired wheels. 18" cut. Cuts 
\\ to within %” of sidewalk. 
‘Weight 48 Ibs. America's 
Greatest Power Mower 
Value Order Now AA. 95 


‘Shipped F.0.B., KC. 
‘Send check or money order 


IN CELLAR WALLS 


yrith Smooth-On No. 7 Cement! Apply with trowel 
cracks, holes, porous 


. Buy Smooth-On ‘name and num= 
20: or 100-Ib. size. If your hardware store 
hhaan't it,’ write us. 
FREE Leaflet and Handbook 
7 uses, also the 
Handbook’ describing 
‘Smoath-On. Cemes 


5 and showing many 
home repairs. 170 illustrations, Write today. 


SMUOTH-ON MEG. CO., Dept, 58-2 
510 Communipaw Ave., Jersey Clty 4, N. J. 


Do it with CIRCULAR SAWS 
SMOOTH-ON [wy 5 Soe 


S 10. 7 CEMENT 
ENSATION 
IN LOW-COST TRANSPORTATION || 
the CUSHMAN svriceth at 10° Gr more: Only sase8. 
Made Sr old 
A oc MaRNEY, 317 Eh St, Lar Angles 


ATLAS KEEN MOWER 


229 $.W. BLVD. Dept IZM KANSAS city, MO. 


WRITE FOR 
RIDER-AGENT 
PLAN 
CIRCULAR SAWS, 

ite for Information 
jOORE INDUSTRIES 
OX $276, Fredonia, Pa. 


- Another of 1000s of Uses 
For Powerful 


oa 
Z@y \NISE-GRIP_gzg 


OPERATES FOR ONLY Yes MILE 


Your new Cushman EAGLE will give you these famous 


jable heavy duty brakes; 
special heavy-duty tires for added safety ond com- 
fort. Powered by the famous Cushman “Husky” 
ine, the EAGLE has rapid pick-up, quick accelera- 
tion, cruises up to 60 mph. 75 miles per gal. 
STO DEPT. 105 | ing. 
(es MOTOR WORKS, INC 

ER FROM YOUR DEALEE 

LINCOLN, NEBRASKA fil 


oe, Sat, is 
PETERSEN MFG., CO., Dept. M-5, DeWITT, NEBR. 


7 
i 
z 
2 
s 
i 
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MAKE MONEY 
SAVE MONEY 
BUY 
SUPERSHO! 


DRILL PRESS 


BUY SMART — $79 95 


FACTORY TO You 


Bern 


HOME WORKSHOP 


‘A penny postcard will briut you 


wood: wor 
se) you 
1 tpriaht,' at ge 


Dept. PS-7 


DESIGNED FOR THE. 


folder showing In use the most ver 
King vise. (the 
jer imagined. Use 


THE WILL-BURT CO. 
Orrville, Ohio | 


BeMoCe 


AUTOMATIC 
SAW SET 


Sets 400 teeth pe 
leon hand er band 
Santa 6 pot. 
Ihe aed wer acon a 
{aah acura and 
foray... Ne tooth 
Dezaage oes prat ised tt 
abi by saw shops everwhere and am 
inaefactrer. very mache poate 
FAST ~ ACCURATE - DEPENDABLE 


BEAVER MFG. CO. 


on INGLEWOOD, CAL 


Dependable 


evccccce 


INCREASES 
PROFITS 


800 SOUTH ISIS_AV 


eeccccvccece 


| 


\s110 worth of lawn 
furniture for only 
*47~ built with my 


SA/é home shop Drill 


My SKIL Home Shop Drill helped me make all 
this comfortable and attractive lawn furniture, 

‘The drilling for bolts, dowels and iacing would 
take hours by hand—but my SKIL Drill made fast 
work of it. This drill is easy to handle: compact, 
light weight, perfectly balanced. Plenty of power 
for a clean, accurate job every time. 

Save time and work by using a SKIL Home 
Shop Drill for all your projects. With SKIL Ac- 
cessories this handy tool can be used to sand, pol 
ish, buff and grind. What a value! . .. yet SKIL 
Home Shop Drills begin at only $19.95, 


ion, Dept. D-51 
5033 tliton Avenve, Chicage 30, i. 

FREE! SKIL-Chort No. 103 fo show you how to buy the max 

jod-looking lown furniture, 

complete line of 
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(yf STRYPEEZE 


PAINT REMOVER 
is GUARANTEED 


STAYS WET LONGER 
REMOVES MORE COATS 


CLINGS TO 
UPRIGHT SURFACES 


anteed to 


remover, or your 


TRY STRYPEEZE! 


Harmless to hands and surfaces. Only 70 a pint 
where you buy paints 


SAVOGRAN 


DEPT. 38, BOSTON 16, MASS. 


Many major indus- 
tries depend on 
Pliobond* for join- 
ing all kinds of materials where the joint must be 
permanent. Pliobond literally “Bonds Anything to 
Anything. tile, wood, plastics 
and plastic films, glass, concrete, paper. leather. 
rubber, wallboard fo themselves and to each other— 
permanently! Sets quickly; never gets-brittle: stays 
flexible: easy to use; one adhesive for all purposes. 
Brush-top bottles 25¢ 
& 50c at dime stores, 
hobby and hardware 
stores. Or write. 


W. J. RUSCOE CO. 


AKRON 13, OHIO 
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QUICK-ON, sTAY-oN, SPEED NUTS” 
NOW IN HANDY TINKER KIT 


SPEED NUTS— famous chrougho: 
home use. Ideal for repairing of att 
on toys, appliances, etc. Kit con- 
tains over 100 parts—10 popular size 
and matching screws. Replace 
threaded nuts and lock washers th 
fast, sure way. Tinnerman Products, 
Inc., Dept. 13(A), Cleveland 1, Ohio. 


—now ready for 
8 sheet metal parts 


ONLY sqoe 


Including Postage 
‘CASH or CHECK ONLY 


aire at paint. 


‘enaing. wheels, Money” 


DRAINS Cellars, Laundry Tubs; 
CIRCULATES Oil; IRRIGATES Gard 


1" Type P” Pump has 2400 GPH capacity. 
(eyzhh, frtbad" OBR from, $8" eel 
"PHP moto ‘CLOG. 


EASILY 
QUICKLY « 


FOUR-WAY, WELDER, COMPANY, Dent, FEB 
‘2326 So. Michigan Ave. © Chicago it 


WELLWORTH 
Air Compressor 
Work 


RED SEAL CONTINENTAL 
INGINE WISCONSIN GAS ENGINES 


Built with Speciol Heavy Duty Fly Wheel 
at a big saving! 
Bet" pAce'sb0.00, ‘spucial Brice. $7600 


lode! A.K., 3 to 4.1. H.P. Wt. 70 Ibs. 
Mat Brlces ainda: special Price.” 386-50 


AIR REGULATOR and WELLWORTH V-BELT CLUTCH 
EXTRACTOR a ch 


BRAND NEW SAME ‘CLUTEN FUR 


> “Wellworth” BLOWER BARGAIN 


"BRAND NEW Quiet operating, Double whee) in- 
fer doutte width blower: Pot ii 


ieee 


WELLWORTH TRADING CO. 


831 S. STATE ST. DEPT. B-5 CHICAGO 16, ILL. 


Fits the hand like a glove. And what power—with wrist a 


"Sy, Mo. 550—8" 
firm and straight! Harder you pull the tighter the jaws N $2.20 
bite down. Easy to handle in cramped spaces. A tool 

that should be in every home and workshop. FREE— !7 PAYS cane 


dencriptive folds on seoest. Or hefi a pair at your local Ku eT 3 <caS 
hardware store. One of a long line of fine tools made 79 guy 


TOOLS 
by Utica Drop Forge & Tool Corp., Utica 4, N. Y. 


PISTOL GRIP 


SUP JOINT PLES 
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T 
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tedious, tiresome jobs 
ienlente and fcleney 


dealer to demonetrate it 


dustry, for professional 
Teautfuiy” balanced, 

‘SpeedSander ix rapidly 

fecoming a standard home appliance 
Wiis powerful electric motor and ail 
wurface and refiish furniture, 

‘or walls Tt 


ie" 

ih pots 

find pans or with lambs wool bonnet, Gel 
ately" poliah fine furniture, Tt makes 
es hands! Im design, com 

Today's finest sander regard 


Write for Catalog 


MANUFACTURING CO. 
1864 So. 520, 10 50, Mlinois 
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BUILD ‘Swn* POWER TOOLS- see 


eee SAW 


AMAZING, NEW 
“Wawen 


DADO SAWING WASHERS 

On Your Saw Blade 

Just dial widths to cut 

parallel grooves perfect! 

smooth. No warp, vibratio 
de, perfect balance, 


ONLY 
$495 
PER 


+ 
WARREN WASHERS COMPANY 
70 MEDBURY, DETROIT 2, MICHIGAN ‘SET 


Aiea ett pow sae ‘at, 


o ite ata: Gear 
1 
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AMAZING TOOL BARGAINS! 


ALL BRAND NEW MERCHANDISE 


WIGH SPEED STRAIGHT SHANK DRILLS $].00 
15 Drilts for only $2.00! Order Today 


2, DRUM SANDERS 
Be 


2 MOUNTED WHEELS or Perinaine 


A New... and Better 
Push Drill by 


“YANKEE” 


Drill No. 43 makes quick work of 
deilling small + in wood oF 
‘handle holds 8 


+ +drilla can't pull out. Auto- 
‘matic return action clears. chips. 
Buy it from Hardware Dealers and 
Industrial Supply Houses every- 
booklet 


NORTH BROS. MFG. CO., Philadelphia 33, Pa. 
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STOP DRIP 


caused from condensation 


BRONZE FOUNDRY 


-hools and Home Workshops 


Make your own castings of alumi- 


=< Kansas 
KANSAS CITY SPECIALTIES CO. 
EET METAL BRAKES 


kansas city, MOL 


 C.0:0. or bend for toaer 


«S118 Se. 27th Bt, Omaha 8, Nebr. 


‘ve, Cleveland 6, Ohio 


This one 


10 A 
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FOAM RUI BER 
elder 
treaties de, 


GenimLEATHERETTE 
GS iste: 


Biastic Leatenerre 
nant plentic owe 


Telephane ye, hichly sen 
Ive Encl clea tn 
‘Win we the Sigma Corp foe 
sie An del aroartfr 
‘eradihom and poles 
[ora vecerding shai, ond 


ALLEY © 


SUPPLY COMPANY 


15321 SAN FERNANDO RD. 
op Po eLENOALE 1. CA 


SAVE=85i 


MEW! SraTIoNARY or PORTABLE 


WRIST WATCHES tes 


‘von eae, GUARANTEED FOR ON ¥ 


some ie Now Ony OF 


“GADGETEERS HEAVEN 


rte S00 


ry Wevves asad 
a P7\ 7x50 — BINOCULAR .... 


WAR SURPLUS>, 


Vv¥VVVVVVV¥YVYY 
De WOMr9s i MiasTeNee R00 ince C CATALOG 
mace 


> 


poe a 


everyones SAVINGS UP TO 85% 
Tquipren, Ponumone 


< 


ROWER hie of AY, NAVY ad AIR FORCES ne 
lng ond bemendovs tage bres teal for Hens, 
Tadic, Srv Cae son 


MICROPHONE 


os 8 998 


© DIVING MASK 
Soh rab mask ft evar 
eres Hewey aya 


Sti, Ady heodtendt 
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FISHING SPEAR 


LARGEST FIRM OF ITS 


‘AIR CORPS RUBBER BOATS 
ESBS or Fock 


emma Tyson SUIT, 


(BEE 35 2985 on 4720 
me 295 en 


So Pega 
So eSE 


LARA 


Lu, 5, Mor Ponte eH Pee 
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‘AIR CORPS 


BRIEF CAS! 
a... er Case 


tMenghener tors’ 
er 


AF CASE 
comet ff 
cxmustcout Aiaeean 


Rater chansis corned hme, 
Chow o" Crren GROUND LENSES 


2 Sa Se 


epeneatexn CAS 


fev OS. tow = 


[The israeancnine courass — i] 


Us navy MSULATED 
FOOD CONTAINER 


ether aking her int 


RvLon Fist Line. ROT: 
PROOF ond WATERPROOF = 
Epes wooed far srnge 
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get 
these 
ARMATURE RECONDITIONING TOOLS 


With metal shortages, and higher electrical re- 
placement costs, you're bound to get lots of this 
money-making work from now on! Get set to do 
it to perfection faster, easier—than on & costly 
lathe! With this accurate, sturdy, solidly-built, 
time-proved tool in your bench vise you control 
cuts to a thousandth—shave armatures smooth as 
glass! Takes armatures with shafts 54@"” up to 
14,9)” diameter—adjusts in 2 moment. Fully war- 


ranted by Snap-on—foremost supplier of profes- 
sional tools to automotive mechanics and others 
for over 30 years. One of 4,000 Snap-on Tools. 
Write for FREE catalog. 


Not sold in stores. 
SNAP-ON 
TOOLS 
CORPORATION 
'8060-£ 28th Avenue 
Kenosha, Wisconsin 


‘Snap-on isthe trademark of 
Snap-on Tools Corporation. 
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Rotary Attachment for Lathes. This at- 
tachment handles work in the hori: 
plane at any angle to the lathe 
Accuracy of one tenth of 1° is guaranteed 
by the maker, Allan Mfg. Co., of Long Is- 
land City, N. Y. Among the jobs you can 

do with it are: drill, ream, ore ac- 
| curately spaced hole patterns; circular and 
| radial milling; milling of cams; flycutter 

facing; and layout, jig, and fixture work. 

Used with a surface grinder, you can form 
many-sided punches and tools. Price is 
about $80. It fits all 9” South Bend lathes 
and models are available for other lathes. 


Bandsaw Accessory. Used for precise cut- 
ting of metal in irregular curves and shapes, 
this bandsaw accessory has screw feed, a 
notched jaw to hold irregularly shaped 
work, and an adjustable pivot on which 
work can be swung. The Power Tool Divi- 
sion, Rockwell Mfg. Co., Milwaukee, makes 
the attachment for its 14” bandsaw. 


Electric Drill Powers Hoist. These two 
tools—a 1” drill and a winch—can be com- 
bined to give you a power hoist. The drill 
can be quickly disconnected for heavy- 
duty boring. Lifting capacity is 1,000 Ib. 


at 10’ per minute. For lowering loads, a 
hand lever applies a band brake. The drill 
is made by Skilsaw, Inc., Chicago, and the 
winch by American Hoist and Derrick Co., 
St. Paul, Minn. 


New 4” Jointer-Planer. One of the ad- 
vantages of this machine is that the entire 
head can be removed and the blades sharp- 
ened without disturbing their setting. Speci: 


fications include a 25” table, 3” by 21” 
fence, and a cut 5/16” deep and 4” wide. 
The Atlas Press Company, of Kalamazoo, 
Mich., is the manufacturer. 


LOOK FOR THE BEST = 


Non-Staining Aluminum Screening 


When you get aluminum screening— 
you'll never have to clean rust and 
stains off light-colored siding or win- 
dow sills. Because this new aluminum 
screening—made of the same tough 
alloy that goes into America’s jet 
fighters—is protected from corrosion 
by an outer cladding of special, cor- 
rosion-resistant Alcoa Aluminum Alloy. 

Because Alcoa and the screen weavers 
are co-operating on the defense effort — 
you may not get all the aluminum 
screening you need, Check with your 
dealer on availability, 


LOOK FOR THIS TAG on screen- 
ing you buy. It's your assur- 
ance of quality, 8 
screening. 


Screening.” Gives you easy-to- 
follow rules for repairing screens, 
reveals facts you'll want to know 
“"" about aluminum screening. 


ALUMINUM COMPANY OF AMERICA 
831E Gulf Building, Pittsburgh 19, Penna. 
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hest 
white tape 
made 


The new “Evans Whit; 

everything you'll find in tapes cost- 

ing over $1.50—plus. 

@snow-white blade with bold, legible, jet-black numerals 
and graduations. Graduated in 32nds for first 6 inches. 

fe sturdy die-cast case heavily chrome-plated, calibrated for 
uick reading inside and outside measurements. 


‘@blade 14” wide made of finest high carbon steel—tempered 

—Bonderized—enamelled—baked, 

‘@ blade replaceable in seconds—without tools—without even 

‘opening case. And Evans replacement blades cost far less. 
‘every “Evans White-Tape” is unconditionally guaranteed. 

‘@ exclusive Evans automat ves smoother push-pull 

action with absolutely no “creeping” of tape into case 


‘@underside is white, too. Mark with ordinary pencil, re~ 
‘move mark with flick of thumb, 


‘@ unheard-of low price*: 10-ft. $1.49; 
Prices higher in far west and Canada. 


Sold only through retailers. 
&vane B.C,» Hove 50.8 
For Better Work — FASTER — EASIER 


en 
lectric Drill 


DRILL STANDS Add Mony 


Uses for Zephyr 
Hor 
Drills 
for Polishing, 
Bufling, 
Grinding, ete: 


Price $1.00 


oft. $1.19; 6eft. 98¢. 


only $1795 


Handy . .. Speedy .. . Pow 
erful. Has many uses around 
ihe home. in the shop. 
‘on the farm. Built to Last. 
Ful 1" Capacity 


Aadivsiobie 
7 


pol 
ing, sanding, sharpening, 


operations. ning, and wire brushing. 
Price $10.95 Price $26.35 
At Hard ling Materials Dealers, 


for drill press f 


|) PORTABLE ELECTRIC TOOLS, INC. 


326 West 83rd Street, Chicago 20, Illinois 


{In Canada: Portable Electric Tools, Ltd, 369 Danforth Rd, Toronto 13, Ont 
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% New Tools 


a 


Wrench Works on Rack and Pinion. Be- 
cause it is only ¥” thick, this rack-and 
pinion wrench can deliver extreme pressure 


in hard-to-get-at spots. Over-all length is 
5k”. The jaw opening can be adjusted 


from zero to slightly over ¥”. The Colman 
Tool & Machine Co., of Amarillo, Texas, 
claims the wrench is unbreakable. It is 


priced at about $1.50. 


Pocket-Size Tacker for Wire. Front and 
rear guides of this stapler circle the wire, 
making it easy to draw the tool around 
comers. The staples penetrate plaster, com- 
position board, and wood with as much as 
64-1b. holding power. The Heller Company, 
of Cleveland, is the maker. 


Wrenches Fit Inside Pipes. When one 
of these tools is inserted in a pipe 
turned with a conventional wrench fi 
the hexagonal section, the knurled eccentric 
grips the inside of the pipe. Made by the 
Roddick Tool Company, of Anaheim, Calif., 
they can be used without ing the pipe 
exterior. They come in 12 from % 
4” and are priced from $1.98 to $: 


Restores Threads in Tight Spots. 
cause this thread restorer has a sw 
only 2 5/16”, it can be used in close quar- 
ters—on cylinder-head and wheel-lug studs, 
for example. The jaws are engaged at the 
bottom of the thread and turned outward. 


Be- 
ig of 


This model weighs 1% Ib., and handles 
standard threads from %” to 1” root diam- 
eter, either right or left hand. Other models 
take up to 4” diameter. Buckingham Mfg. 
Co., Binghamton, N.Y., is the maker. 


AT LAST. 


THE SANDER YOU HAVE 
Been WAITING A 


You'll jump with joy when you grab dis 
NCR 


new SYNCRO SANDER—when you se 
ow its 100% MORE POWERFUL Stroke 
—sunds TWICE as ficiently! Remember 
(00, SYNCRO alone has the famous DOU: 
BLE ARC MOTION that sands, polishes 
BETTER by actual comparison! Every 
workshop and home needs this amazing, 
100% MORE POWERFUL 
SYNERO! Also perfectly 
wonderful for relaxing tired 
muscles with its powerful 
Double Arc Motion! Complete with BUILT. 
IN. Fractional Horsepower  Reactance 
\ ric Motor, 10 sandpapers, polish. 
SO  ingemassaging pads, cor 
Dea Only $19.95 
NEW JIG SAW 70% 
Cuts any length 1” 
wood, thin metal, ax. 
plastics yet SAFE for 
children! "Thousands @® 
used in schools, . 
homes etc:;- QUIET | a 


Complece Paith Baile em arma 
in Motor, blades, cord, sm 


QUALITY TOOLS 


ELECTING QUALITY TOOLS 


ae of"artle and? we 


SYNCRO CORPORATION 
‘Dept. G-5i, Oxford, Michigan, U.S.A. 
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Pp S Last minute news & notes... 
e e 


A UNIVERSAL FUEL, something that can 
be used in jeeps, tanks, jet planes, 
or what have you, is being sought 
by the U.S. armed forces. It would 
simplify supply problems, but "me- 
chanical octanes" would have to be 
built into all types of engines to 
accommodate it. Contracts for exper- 
imental work on such engines are be- 
ing let, but the outlook thus far 
is not encouraging. 


AUTO MAKERS report that, despite the 
fanfare about the automatic trans- 
missions, 200,000 more cars with 
overdrives (PS, April '49, p. 180) 
were sold in 1950 than in '49, and 
production of these units has con- 
tinued at a fast pace this year. 


VETERANS who want to go to school or 
take correspondence-school training 
should do so pronto. In most cases, 
the Veterans Administration reports, 
they will lose their educational 
benefits if they have not started 
their courses by July 25, 1951. 


X-RAY PICTURES now can be developed 
without a darkroom and examined by a 
doctor 45 seconds after they are 
taken. It is done with a new self- 
developing film (PS, Jan. 'S1, p. 
138) devised by the Polaroid Corpo- 
ration. The armed forces will get 
it soon, and it is scheduled to be 
available for civilian use by the 
end of this year. 


ELECTRIC SHAVERS, garage-door open- 
ers, and other such aids to modern 
living may be shelved in the next 
war. They send out electromagnetic 
radiations that the Defense Depart- 
ment says the enemy might use as hom- 
ing signals to guide his bombers and 
missiles. 


HOW MUCH LIQUOR an unconscious man 
has had now can be determined. It's 
done with an electrical instrument, 
devised at Yale, called an Alco- 
meter. It will help distinguish be- 
tween drunkenness and illnesses that 


262 rorutak science 


imes make a man act as though 
ere drunk when he isn't. 


THE BEAVER, the high-wing monoplane 
built in Canada especially for bush 
Pilots (PS, Nov. '49, p. 154), will 
be used by the U.S. Air Force. It 
won out over eight U.S. planes in re- 
cent liaison aircraft evaluation 
tests at the Wright-Patterson Air 
Force Base near Dayton. 


A HIGH WIND high in the atmosphere, 
known as the jet stream, has been 
shown to be partly responsible for 
the weather down where we live--be- 
cause it affects the pattern of lower- 
air movements. Canada and Sweden 
now are using data regarding it in 
their weather forecasts, and the 
U.S. Weather Bureau is including it 
among the factors on which it bases 
five-day forecasts. 


AN ATOMIC SUBMARINE would be "a wolf 
that could go after its prey" rather 
than "a spider that must wait quiet- 
ly for its victim to approach," the 
authorities say. Building the first 
one is expected to cost $40,000,000, 
which is about four times the cost 
of a fleet-type submarine now. 


A ROAD REBUILDER to reduce the need 
for detours has been developed in 
California. It uses old material 
in paving that is to be replaced. 
The asphalt is softened with a 
light oil, new material is added, 
and the road is instantly repaved 
as the rejuvenator moves down the 
highway. 


IF YOU TUMBLE into icy water, don't 
try to save your strength by simply 
hanging onto something until help 
comes. Medical researchers say your 
chances of surviving will be better 
if you swim or struggle as much as 
you can as long as you can. 


The Sditors 


This one 
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Scientists Create 


“TAILORED LIGHTNING” 
For Better Motoring 


great engineering laboratories of The Electric 
Auto-Lite Company Toledo, Ohio, a group of 
Auto-Lite Ignition Engineers have been probing 
ngine cylinder peering at “blow-by- 
blow” spark performances, charting the behavior 
characteristics of man-made 
spark plug gap. From 


most, and then set about producing sp: 
fill the bill. Net result: Ignition 
Lite Spark Plugs the spark plugs that are 
world famous for quality and performance. 


ITY LEAPS from storm clouds to top of Empl 
‘as shown in this dramatic night photos 
‘energy like this to 


IRING PIN" of the car engine park REUABLE STARTING is one important benofit 


SMOOTHER 
>ERFORMANCE, 
QUICK 
STARTS 
DOUBLE 
LIFE 1* 


All car, truck and tractor owners benefit 


tive. research performed. by 7) QR 


ition Engineers 
the coil, distrit 
h 


from the e 


‘a You're Always Right 
With Auto-Lite. ball, oe 


THE ELECTRIC AUTO-LITE COMPANY 
or 


South Bend LIGHT TEN LATHE 


For safety, all gears 
and pulleys are en« 
closed, yet they are 


easily accessible, 


Tailstock has 1/10” 


graduations on spine 


dle and micrometer 
collar on screw. 


ing Better Tools Since 1906 » SOUTH BEND LATH 


| Send Information Checke a 
| Cy test tn ates : ae, 
2 | [Lathe Attachments ( = i2iy 

és 


oy to a ae bon, : nie : 
Lode ite Ore CR OVERS Oke 


1 cy 
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BUAWN water i vour car 


“ECONOMY IN DRIVING” 
This automotive economy manual 
Gane Needles. It tells how to save ga 
how to gain more speed, power and bett 
any car. Written so you can unde 
illustrated instructions, it is yours tok 
chase Ganes or not. It also introduces m 
automotive economy products. 


and 


p whether you pur 
y new and unusual 


IN YOUR CAR 


You can easily install Ganes 


BETTER MI 
v EASIER ST 
v FASTER PI 
v BETTER ID 


ew Minutes 


MANY GANE NEEDLE USERS REPORT 
FASTER PICK-UP, EASIER STARTING Aj 


=:.but don’t take our word for it...see for yourself 
‘Test a Gane Needle in your car for 10 days at our ex- 
pense. Then compare your mileage and performance, It 
fully satisfied, send us only $1.50 per needle (8 cylinder 
cars take two). If not satisfied, just return the needle 
and you owe nothing... fair enough? Since authorities 
differ on the merits of Ganes and some users report no 
improvement, TRY BEFORE YOU BUY! 


SEND NO MONEY! PAY POSTMAN NOTHING! 


Just fill out the required information on your car in the 
space provided in the postage paid postcard and mail 
it today. Your FREE TRIAL GANES will be sent imm 
diately 


WHAT MANY "WHO SHOULD KNOW” 


ABOUT GANE NEEDLES! 


CARBURETOR ENGINEERING CO. “Tests used 3.6 gallons 
LESS with Gane Air-Flow Needles...a saving of 72c 
in ONE DAY.” Otto H. Dahike, Ferguson Carburetor 
Engineering Co. YELLOW CAB CO.: “Mileage check on 4 
cabs showed 10.1 miles per gallon without ...12.5 miles 
per gallon with Gane Needles. Supply our entire fleet at 
once! Yellow Cab Company, Evansville 2, Ind. Truck 
owner: “The saving after needle was instalied averaged 
$1.00 per day.” Joe D., Bellaire, Ohio. pouice: “I'm equip- 
ping all the patrol cars of our police department, please 
rush order.” NEWSPAPER: “The Gane Needle gives you 
from 2 to 4 extra miles a gallon.” Tony Weitzel, Detroit 
Pree Press. 


NATIONAL AUTOMOTIVE RETAIL CORPORATION 


Dept. HH-5, Venice, California 


“GET 150 MILES PER GALLON WITH YOUR 
CAR"—This new book by Ernest Newhouse tells how 
4 passenger cars actually get over 100 miles on 
of regular gas. Mr, Newhouse is a recognized 
in the "sport cat” field ané hit Docks and 
e purchased annually by thousands of econ. 
‘omy minded American motorists 
Get 150 Miles Per Gallon 


and “Economy In Driv 
ing” will Doth be seat absolutely free to all who. write 
{ot Free Trial Gane Needles. Write Today. Gur Supply 
Us Limited! 


RK Wes Eesebal Bg Wimers... 


‘ i COOL, MID 


1950 in 


Make the sensible cigarette test. Change to mild, ‘ 
flavorful Camels for 30 days. You'll know why. t 
> 


